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American Optical Pioneering 


American Opcical Company 1s an insti 
tution fouaded 115 years ugo vith execu 
tive «lfices and factories in Southbridge, 
Massachusetts, snd manvfecturing divi 
sions ix Buffalo, N- Y., Beactleboro, Ve, 
Pornam, Conn.,sed, is Canada, in Nicol” 
let, Que., and Belleville, Oat. ‘The Com- 
pany” maintains branch’ laboratories ia 
281 principal cities. More than 12,000 mea 
and women constitute the AO family 


merican Optical Company manufac 
tures and distributes technical products 
used by the professions in providing visual 
efficiency, aviation and industrial cogsles, 
body protection for industrial workers, 
and sun glasses. 

In 1935, the Spencer Lens Company at 


Buffalo, N.Y, became the AO S 
Instrument Division. Te manufac 
thalmic instruments as well as the apical 
instruments used in medical practice, edu- 
cation, television, research, and industrial 
control 

Daring World Wer Tl, naval and mili- 
tary frecoucnol inuruents, sight de 
vices, prism bineculass, and’ oprical parts 
were Prodaced eis 

The instruments in chie catalog carry 
the famous name of Spencer, witich is 
today, as it was in the past century, a 
guaramice of the finest quality available 
In scientific instramens 

‘The first American microscope, a medi- 
cal type, was built im 1846 by Charles A 


Aovwieen Opie! Company, Soetbie, Marscharte 


Spencer of Canastota, New York, for Dr. 
CR, Gilman of the College af Physicians 
and Surgeons, 


Afer its completion, the microscope 
wis tested by Professor J. W. Bailey. of 
‘West Point, at that time one of the leadi 

mcroscopists if America. Bailey was 
Sstonished to find thae he could reveal de- 
tails which were bevond the resolution 
of his expensive European microscope. 


Spencer won world recognition when he 
poolaced an obese whch vas Stent 
ils, Ove of the mest difficalt of test ob- 

tS. This diatom was later asmetl Navi- 
Cala spencerii in his honor. Ta June, 1851, 
Se succeeded in producing what was then 
considered at ipostiblicy by Baropean 
ncroscopysts—a 1/12" objective with an 
npereure of 178°. Years later, ae the lar 
finjonal Exposition in Paris in 1878, son 
Herbere Spencer's objeciver, based on hie 
father s formulas, competed with Europe's 

ot abd were awerded the aly. gold 


Sircer Mirrpe abuet TH, 


scape abjectives. 
"That kind of craftsmanship illustrtes 
the pefectioast standards of tne Spencers, 
them, was a challenge to something better, 
‘These sane ideale of workmanehip have 
always been a pact of ie uadition of 
Ameticon Optical Company. ‘Their per 
fy hand ie mache, eh ten 
highly precise machine methods. i“ 
Now, much of che routine work per 
formed’ by kand ‘by veatly microscope 
Buller cia be Bare by machines wih 
While improvements in denige an in: 
hastantly advancing standard of quality 
scrament will continue i be 
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Complete Modern Facilities for Scientific 
Instrument Production 


Early microscopes were often the work 
of a single craftsman who ground, and 
lished his own lenses, turned the brass 
Fens mounts aad machined the stands. He 
manufactured and assembled complete ine 
struments, The progress of science, how 
ever, sneressed the uemand for optical in- 
serunents, Congequenly improved pro: 
Guiction, through specialization, replac 
slow ee weioasor can 

Asa resilt, our plant has heen able co 
‘proguce more and better micrascopes while 
Continually pioneering and experimenting, 
Facilities which years of experience have 
shown to be valuable to optical produc 
fion are found in the modern Bulfslo fac- 
tory. Spacious, well-lighted rooms; special 
Gust free, “siconditionsd departments; 
penly developed machinery —all assure the. 
highesr attainable seancard of quality. 

Rescarch ranks frse in the prosiuccion of 
seienife insruments, The Reseach Dex 
sastment, composed of eaperis in the Gelds 
EF Science, crates: new ansmments and 
products, plans improvements, and com- 
fFutes optical systems. Under their super- 
Vision 33 an opecal laboratory for produc 
ing and testing experimental optical sys- 

Jn the Engineering Department, spectal- 
ists in instrument design lay our mechan- 
ical details of instriments and the tools 
for their manufacture. The Mechanical 
Development Department, a complete ma- 
chine shop, is devoted r@ production of 
pilot models of new instruments, 


Tor Producing Fine Optics 


The quality of workmanship found in 
the departments which fashion opcical 


Aarorces Orica! Company, ScintifeTesramest Divirin 
Plant Bafol, Naw Yorke 


systems, cere the optical industry apere 
from all others. Here fine optical lass of 
the many types osceseaty co Corect aberrae 
tious, is litte molded Under intense hese, 
or tio the approcare we Theat 
ing operations, either hy machine Or by 
ihutd, unt ehey ace of proper siz, curva 
Ture, and surface quality for polishivg 


“The utmost pasience and skill are needed 
sw polish glass clements to the high degree 
of perfection demanded in Spencer ine 
secumeat. During the polishing operetions 
Surfaces must be examined for haws under 
magoitir. Finally, they are rested with a 
aster glass for determining precision of 
surace hy: Newron's rings When thet 
Calor, they sepeesene accuracy 0.2 mile 
lioneh of an inch the most critical meas 
tarement nowen te science 


After careful cleaning and rigid inspec 
snd mouneed permanently aneo their cells 

‘a mechanical operation which brings 
ghyseal and opeical centers into eoincie 

‘A complete Mechanical Setion peoduces 
the Stands, seages, lens mouncs and ine 
niomersble orher parte which complement 
the optics, Row upon row of auwomatie 
screw michines, curves lathes, drill presses 
todevety type of boriag, milling, grinding 
and spectalifed machine necessary to form 
rmotal pares ia found in this deparemene 
Gunding and polishing machines prepare 
tho auraces of pare for enamling or plat 
ing, Then they are sprayed with enamel 
incavernous sheet metal booths and crans- 
ferred 10 ovens for bakitg w wearresise 


ing hardness, Some parts recei 
Cae 

dnd hand rubbed co 8 

Tn the 

pares are 

metal most 

be perform: 


fully baleed 
moathiness. 

bright 
fen. protective coacings of the 
suitable for the function to 


For Assembly and Inspection 


A sutvival of uld-tine craftsmanship is 
found in the Asembly Deparment, wer 
there 1s one of che rash oF noise of ordi 
fry assembly line production, Men with 
foyer and then eve thee owe Wo 

‘A few of the many operations accomplish- 
Gain thisepartment requiring exceprianal 
fill and concentracion iuclide aligning 
the complicated system ofthe piss ma 
Fried iosslae roxope, acting 
equilibrium, arch fing the 


Farther inspection for optical quality, 
Trccory performance of nine 
of performance roe sheet 
Udmately ase ie 


Inch bythe Reser 


2 Smal baste ae so 


Lom eke st be scnee tr milli of ich 


nol ated ra 


Representatives 


Company representatives are stasioned 
throughout the United Seares. They are 
available to answer your questions abour 
Spencer scicntifc instruments, Theit optical 


experience and factory eraining should be 
helpful to you. Telephone or write to the 
nearest olfice listed below or to the factory 
at Bufalo 15, N.Y. 


Offices of the 
Awenican Orrical, Company 
SCIENTIFIC INSTRUMENT DIVISION 


Adlanes 
5 Plaza Way, S. W. 
Box 4203 
Atlanta 2, Ga. 


Boston 
110 Tremont St. 
Boscon 8, Mase. 


Buffalo 
Box A 
Buffalo 15, N.Y. 


Chicago 
10S. Wabash Ave. 
Silversmith Bldg, 
Box 604 
Chicago 90, Ul, 


Columbus 
40 Souch Third Se, 
Room 216 
Columbus 15, Ohio. 


Dallas 
1709-11 Commerce St. 
Box 1929 
Dallas 1, Texus 


Los Angeles 
314 West Sixth Street 
Box 2275 Terminal Annex 
Los Angeles 14, Calif. 


Now York 
70 West 40th Se 
New York 18, N. ¥. 


Philadelphia 
1522 Ghiescnut St, 
Philadelphia 2, 


Fiusburgh 
26 Penn Avenue 

Box 1105 

Piceoburgh 30, Pa 


Se Louis 
407 North Eighth Sr. 
Box 1459 
Se. Louis 1, Mo. 


San Francisco 
Rosenstock Bldg. 
28 Geary St 
San Francisco 8 Calif, 


Washington 
3317 New York Ave 
Washington 5, D.C 


NW. 


Foreign Representatives 


For information concerning forcign cop 
resentatives who supply che scientific in- 
struments described and listed here, please 


communicate with the Exporr Sales De- 
partment of American Oprical Company, 


Southbridge, Massachuserrs 


Lo 
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Terms and General Information 


Placing Order 


When ordering, please indicate catalog 
auraber and name of equipment. If there 
should he any doube shout specificatio 
or prices, we will welcome the oppor 
tunity £0 answer your questions. 

COrilers see subjece ra final acceptance 
the Sales Office ac Buffalo, New York, 
at prices prevailing 2t the time of ship- 


Prices 

All prices, deliveries, and terms of sale 
listed are subjece o change without notic 

When an outfic is ordered without am 
item regularly included, the price of the 
‘excluded iter will be’ allowed, except 
that no allowance will be made for ol 
jective boxes, stage clips, substage glasses, 
imuersion oil, of instrument covers. 

Federal, State, City, or other taxes 
imposed on the sale, lease, of other trans 
fer, use, ot consumption’ of any article 
Iisied herein are co be added to the prices 
guoted, 


Packing and Boxing 


Except as otherwise noted, prices tisced 
include cost of packing with eattons aad 
toxes for ialand shipmeace, 


Terms 


Orders, except repairs, will he shipy 
BOM csesoan novinntee eae 
cight states of the U.S.A. and the District 
of Columbia with cartier uo be chosen by 
us, Terms are Net 40 Days. 

‘To ayoid delay, purchasers wha have 
not had an account with us should accom 
pany their first order with commercial ref 

COLD. shipments will be arranged if 
oder is accompanied by fonds which will 
adequately take care of shipping charges 
bod ways, se? 

‘The customer assumes responsibility for 
payments of shipping charges on mer 
‘Chundise sent on consignment. 


Guarantee 


We guaraatce all merchandise of our 
manufacture to be free from defecrs in 
either material or workmanship, to a 
degree consistent with the high standirds 
of quality established and maincaincd in 
Spencer instruments. 


Claims for Shortage, Exchange, Etc. 


We use extreme care in selectivo, check- 
ing, rechecking, and packing to eliminate 
the possibility of error. 

IF disctepancies are discovered, claime 
should be made unmediaccly. 

All. packing should be examined very 
‘carefully to insure that no small {tems are 
overlooked. 

Glaims for damage in transit should he 
made co the wanspoctation company, as 
Our responsibility ceases with the safe 
elivery in good condition to the carrier. 


Returning Material 

‘Onur customers are requested tn ommun= 
icate with us before recurning any goods, 
‘After artangements have been made for the 
return the material should be plainly 
tagged with the sender's name and address. 

Please indicate the dace of iny 
‘umber on which the goods were 


Ordering Replacement Parts 
In orderinye parts of instruments for re- 
plicement oF requir, give serial number of 
the iuistrument as well as che catalog cue 
ber and full description, 
Whenever possible the broken 
should be sent to the factory. ee 


Illustrations: 


‘Because improvements are eing made 
in our instruments from time co time, the 
illustrations may not i exch case conform 
in every minor detail to the specific con 
struction of the completed product, 

We will welcome opportunities to sup- 
ply photographic prints ar electros of nr 
‘equipmene for use in illustrating publica 
tions. 


fr) } 
Outstanding Features of | 


Spencer Microscopes | 


The quality of x microscope is judged 
by its optical performance. In the early 
days, Charl 

small workshop, the finest objectives of 
his time, 


A. Spencer produced, in his 


Today, to maintain leadership, a re 
search and development staff continue: 
fo devote its efforts ta proccing the finest 
in microscope optics. Correspondingly, it 
is improving che precision of mechanical 
features in order to obtain the fullest ad 
vantages of the optics and, at the same 
ome, afford che user maximum. comfort 


and convenience 


Stand 
The stands of all Spencer miiernsc 
are well proportioned and stable, The arm, 
cast or forged from metals which insure 


permanent rigidity, like an optical bench, 
mainexins alignment of the optical parce 

he arm provicles a large area 
on the stage for manipulation 


The curve o 


The uper axle inclination joint is de- 


dso that, even after years of use, it 
will hold the body of the instrament in 
any positioa from the vertical to the 
horienntal. This securiey wich which che 
inserumene is held, together with the 


smporhness of mayemenc, is due to the 
face thar the joine consists of a fiber insert 
hearing 


gaint a brass forging 


Stability i= assured by the well propor 
tioned horseshoe base. 


Coarse Focusing Adjustment 
The coarse focusing adjustment me 


fam used on all Spencer miceoscopes 


is engineered co provide smoothnese and 


ease Of movement for the life of the in 


stramene, The bandlapped slideways of 
forged brass sliding on extruded brass are 
milled co provide oil grooves which re 
sain the lnbricant and trap dust and abra- 


sive particles 


The rack and pinina are disgonally cut 
and incorporate an involute tooth design 
which provides both maximam strength 


and smooth, precise action 


Ser sia 


fg, had rend suse adjurment beets 


dy tabe Up 


Dual-Cone Nosepiece 
ly separated oppos 


dof the usual single 
which is thus doubled in 

alignment of objec 
{ lengthens the 


cplece by auromatically compen: 


ar The nosepii ov 
1 four openin 


ing on the outaber of objectives used 


Stage 

The ide of solid, durable Bake- 
Lee which is resistance «all common 
reagents and will not warp or fade Le is 
provided with chromium plated, spring 
steel clips. The grear distance from the 


Vides ample space for lar 


9 


Optics 


shine research and eeperimenranicn, Spe 
Ger eyepeces, objectives ata condensers 
are designed ra work together and when 


finest results, Eyepieces are truncated cone 
shape for case of observation, 

for those wearing. glasses, Object! 
marked with 

aperture and initial m; 


he equiv 


merical 


optical combination shown ia the 
Below. These selections, developed out c 
"d practice of pas 

paricular 


the experience and g 
years, may be varied 10 m 
requirements. See the com 
Microscope Accessories section 


avpuication | Deswes | be:| ryepers | Mega Coad 
= p [tea {TeX | 10040 No condense 
=e | Heysteaian 
= B ekiok | Fa Nomis 
= Bain 
pa | ai6+ | exiox | m40k | Keconkme 
Eee 
c TOHGR Ate rr 
Fertorsxtanc in 
‘mare ta ss 
ieee @HOX ae aes, 
‘ory ork wich ts apa 
FA 440K 
yamaes | ekiOk | SIaOE 
Ho 


Fork-Type Substage 


The fark-rype sebstage, an exclusive 
Spencer feature on advanced Jabosscory 
aneuc and pre 


iicroscopes, stssures px 


with the rest of the optical system The 
aubscuge condenser is held firmly in place 
by cans of wo spring plangers, This 


mount also provides an exsy inrerchange 


‘ofthe candenser and the dark eld ilhamin- 
ator. All for sd 
hy diagonal rack ans! pinion for focusing 
the 


type substages are actual 


ondenser 


Finish 

All Spencer microscopes are finished in 
rich, black enamel and chrumium txin 
which enhances not only their beauty, but 


s 
= 


@ 


lo their durabiliey. The Black pares are 


baked enamel thar is impervious 1 mo: 
lahorstory reagents. The plated parts an 
multiple coaced—the final coat being 


chromium. 
Cabinet 
are regularly supplied 


The microscope 
ina well made, hard wand cabinet ca 
black leatherette. The cabinet 
has a lock and hey and ficeings for xtra 


objectives and eyepicces, Also available 
for medical microscopes is a leatherette 
covered carrying case equipped with lock 
and key, slide box and fireings for addr 


ional objectives, haemacyrometer and ac- 
cessories. An interesting hookler contain- 
ing many useful suggestions for che most 
effective use of the microscope is furniabed 


with every Spencer microscope 


Tachi cio a 


Lo} 


Elementary and Routine 
Laboratory Microscopes 


iS increasing numberof sehool science 
Iaborstories are providing microscopes for 

and on the following pages 
ntiry. laborator 


* 8 
the Engineering and Research Divisions ia 
eesigning these instraments. ‘They are 


with she same care 2 medi- 


The No, 66 is a complete instrument, 
light, simple and easy for students to use, 
iris available at a misimum cost, 


The No. 63i¢ heavier model which can 


be equipped far more advanced laborstory 
work 
Both microscopes have the advanced 


Sce section on Stereoscopic Mictascopes 
which can he ued for elementary woe 


Spencer Elementary Laboratory Microscope No. 66 


The Spencer No. 66 Microscope is par- 
tically suited for use in slemeatary biol 
ogy courses. Itis a standard sized inscra- 
feat for laboratory ‘work, moderately 
feed and equipped with both couse and 

1 adjustmencs 

The eyepieces and objectives are the 
same as those offered on more expensive 
inscruments and all of the mechanical parts 
are of high-grade workmanship. 


STAND. 
Thc stand has forged bassarm wich 
a standard taper asle inclination joint, 
fad licary cast base hae insured 
stability in all positions 


RACK AND PINION COARSE ADJUST- 
MENT 


This adjustment has 4 diagonally cut 
rack “and spiral pinion of invalure 
tooth design. -A mechanical stop is 
provided 10 prevent breaking of the 
saver glass when focusing with 16mm, 
objectives. 


MICROMETER SCREW TYPE FINE 
ADJUSTMENT. 
The ungraduated fine adjustment au- 
tomatically compensates for Wear and 
ceases to function when the objective 
contacts the cover glass. 


BODY TUBE 
The body tube hasa length of 160mm. 
a diameter of 37mm., and aecoumo- 
dates standard diameter evepieces. It 
hhas a standard society thread and ac- 
commodates all standard nosepieces, 
objectivesand similar accessories. 


Tap Lift: Reveloine Dite Distr 
Tip Right: Adeje bode riale sje 
Bulow: Elemestar Lahoratny Mises No 6B 
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DUAL-CONE NOSEPIECE 


‘The exceptionally large bearing sur- 
face provided by the apposing conical 
bearings maintains the accurate alien- 
ment of objectives and aucomatically 
compensates for_wear- The nosepiece 

an opening for each objective un- 
less otherwise specified. 


STAGE 
The solid, durable Bakelite stage, 
dire. x 135mm. i rns so mos 
common reagents and will nor war 
fe fade. [bie previded with Grable, 
chromium placed spring steel staze 
clips. 


REVOLYING DISC DIAPHRAGM. 


The easily operared solid plate dis 
Pisa aa fe llfeeene staat 
feith click stop ao inden each pene 
Ing. ACONDENSER IS NOT AVATE” 
ABLE FOR THIS INSTRUNENT, 


MIRROR 
‘The stansard diameter concave mirror 
is mounted in a fork acrached to the 
mirror bar, The fork and che micro 
bur are adjustable. 


is black baked enamel and 
chromium plating. 


CABINET 
‘A leatherette covered hardwood cab 
face with a lock and key and plastic 
boxes for objectives is provided for 
each microscope. The instrument can, 
‘also be supplied without cabinet if 
desired 


The Spencer No. 6} Microscope is. a 
faage, sturdy ntrumnent which an be 
adapeed for fucructin in snore advanced 
leeestory otk 

The crepieces and objrctives are the 
samea5 those aféed on move eepencive 
Toner an allt the wean 

te ae of bigh grade workmanshy 
Mie Abbe ype NA, on condense 
avaiable with the No, 63 ts oF pacictlar 
‘alse, This cobdcter hes boon Ceveloped 
for tic on the microscope when an ‘oil 
fueron objective tence utd. Ie sabes 
ie possible to make advantage of the full 
numerical aperture of the dium. objeceive 
fail ac the tatne time ger fall, even ill 
ination ofthe low power objeceiver with 
Be acoene seam 


STAND. 
‘The stand has a forged brass arm with 
standard taper axle inclination joint 
and a heavy cast base that insures 
stability in all positio 


LACK AND PINION COARSE ADJUST- 

MENT 
This adjntment has a iagonaly cut 
tack and spiral pinion of involute 
tooth design Amerhanical scp which 
is provided prevents breaking of the 
cover glass when focusing with 16mm, 
objectives. 


MICROMETER SCREW TYPE FINE AD- 
JUSTMENT 
The fine adjusement automatically 
compensates for weer and censes c0 
function iwhen the objective comeacts 
the caver plas Tr i gradsted 192.5 


BODY TURE 
‘The large body robe is 160mm. in 
fengih, 45uun, in diameter and’ ac- 
corimodares standard diameter eye~ 
pieces. Te has a standard socicey secew 
thread to accept all standard nose- 
pistes, objectives and otheraccessories, 


‘Top Lif ri Diep 
Tsp Right: Ale exp onde NA. 8 si it dan 
pln. 


Below: Rosine Latrstiry Maourips No OH. 


Spencer Routine Laboratory Microscope No. 63 


DUAL-CONE NOSEPIECE 
The exceptionally large bearing sur 
face provided by the opposing conteal 
Ierdogs malucvins the accurate align 
mene of objectives and antomacically 
compensates for wear, The nosepiece 
hasan opening foreach objective pwo= 
vided unless ocberwise specified 


STAGE 
The solid, durable Bakelite stage, 
125mm, square, is resistant co all 
common rezgents and will not warp 
or fade, Te is provided with spring 
steel stage chips thar are not easily 
damages. 


DIAPHRAGM 

An iris diaphragm, with corrosion re- 
abean bronze leaves dieely beneath 
the stage opening, provides the il- 
Jumiration control when a condenser 
is nor supplied. This diaphragm can 
Eeveplesel ema xtawes hice eal 
hold a subsage condenser. 


CONDENSER 
When work with oil immersion ob- 
Jectives is aot conremplated, the 
NA. 0.66 condevser with ini cia 

ragm in a spiral focus sleeve ix su 
Bled with optical uit, including 
Condenser. When an oil immersion ob 
jective is provided, the NA. 1.25 
Condenser is supplied. 


MIRROR 
‘The standard diameter misror, which 
is concave on one side and plane on 
the other, has a center stop that pro 
vides unlimited movement 


FINISH 
‘The finish is black baked enamel and 
chromium plaring, 


CABINET 
A leatherette covered hardivood cabi- 
niet, with a lock and key and plastic 
axes for objectives, is provided for 
each microscope. The inseument can 
also be supplied without cabince if 
desired, 


Elementary Laboratory Microscopes 


Group “A's Microwopes for clementary Group "C"": Microscopes for more ad- 
instruction and simplest rou- venced inseeuction, includ 
tine work. ‘ng special equipment for 
Embryology, Histology, 


Group “B". More fesible Microscopes 
P im Comparative Anacomy, and 


for elementary work which 


can be equipped with con- Entomology. 
denser at 2 later time for 
more advanced work. 
omnes 
Gar. | Nowe | | Rane of 
GE | NES |ackomane erences | Hass | Sobsage Exuiene See 


| ‘Ohpstites |avzerisn| “cif 


G | ea | Boe] team, | 1G |o-00X | —Ravoling De Dag 
fi 
§ | seo | oane| sean. | oxsox | oosox 
fy 
B lesa] reise | 2st¢4m0 | axa0x | so4ex 
ao | 
G | 6 | Bete] é4am, | ek [iocamx | a Diaphogm 
5 


Dowie] tosmm, | oxt0x | 440% 
Trink 2siesan.| oxox | 30-4 


Dosbic| Ietmm. | 1X | 100-40X | Abketype condenser, NAL Pain 
‘vgs, with graduated ins dae | 12541250, 
Dowbie| te-inm, oxaux | soayon | phrage ta Spiral foous sleeve 


axaox | soaox 


‘Triple | 25.16-40m 
SKIOX | SOB! | Sime ax shove, hut with NA 
ite 


Triple | 16-4arm 


1.beut fol Consens 
‘ismersion) . 

eoMtH| Triple | “ems. ex-10x | s0990x | Same as above Bue with N.A. | Mechanical 
1 smn i 125 condense 


‘foil immersion objective tobe added Later, N-A.125 condenser should be specited tno change in pice. 


Biological, Medical and 
Advanced Laboratory Microscopes 


Medical and perros Laboratory Mi- 
croszopes hive been developed i ovis 
oe erally anger tamaeeon 
uted Convenience needed in tuctical: Gublic 
etcetera exituivattey Lebae 
tories. These are the Spencer mictoscopes: 
thatareverallyelectedby medical endenee 
ese Sane ey 
practice. With ndieidualized opricalequip- 
Thenra they mect the feyutebcats oF all 
medica ec lege 

Years ofexpetience Have determined che 
Gra anaes See Ge 
ae pastures es Gece 
pamlidasriendicens ere teers 
sane aay 

Goce caan aliaietery a rely 
ao puouiteeiane aero 
jeer 

‘6mm. (“low dey") 10X 
‘mmm. (hgh diy) 44X and 
Adams ciliectton(ore 
Ae ein setae etic 
EGR, A asi oll iumerion bitte 
QM: A128) ienscled. Two eyepicees 
Siigeramaes eee 

Muedleeattcbjeseve has dale wta 
the frourctement ie removed i Ob ceive 
eeetied slat atom eed pe 
Sigel Renan oon 
of AX. 

The 4mm, objective hasaN. A. of 6s 
sehiet pects long wer tang Stans tne 
Sloed Counting or ae chemi coge 

emir Vente cengs Sires 
cytology and other 
higred by the various 
combtutions of eyepiece tad ObRetE 
range from 24% co 930% 


To aidition wo the chime objec 
CHD equipmene just desited, two 2nd 
Rega neo canamrints ain 1S 
oil tmmersion lens are liste There are 
iey Spillans tae shee) ae 
ae uot necro 
Tilo power “Fade” oe “acsnaiog 
leas may be added co the “H'* eqaipmenc 
zn sconmendad hare fisuen ox 
Secisoe ok OMe nica Truecctry 
Sie Gat cies ee 
tedicd! ehoole, A guadhuple norcpicce 
fold then te fae See che char Gt op 
tal combinations in che frst section, 
‘Tivo hasiegroupsofinstrimentearcofered: 
Wile Nosy tigtoctlat res ee a 
crostopes which provide all the es- 
Biredifertores toe adeenced work 
She Bnoclar had Canoe be aed 
The No. 1b microscopes are designed 
ta hold the Biaccalar bodies ether 
festa x fclfoed ane he latge de 
Teeter tpaneeilar Bodee lnc aions 
Range eee re omnes 
Budiey 1 (place, and an adistable 
spring ‘catlon is provided to com 
site for the difercnce ia weighe 
efeeo tie ionetlar a baugeaiar 
bodies and ro assure positive action of 
the fine adjustmene when the inet 
feces tarde Merton eee 
Various Spencee Micionope Acccwuvies 
Sheeran eevee 
ecemeser aie mien aes 
ilgminstion: Refcake and mecometer 
dcsles ate available for eolncing or mes 
Suring: Tesching accessories such #3 Den 
fustation Eyopioce and Catvert icida 
may be used. 


Spencer Laboratory Microscope No. 33 


‘The Spencer No. 33 Microscope is com- 
pletely equipped: and suitable for most 
obsecvations with :ranemieeed light. Wieh 
various accessories, it meets the require 
mentsof all medical schools, and is selected 


» 


by a high percentage of medical students. 
Ir is a standard insrenmene for advanced 
biclogical work. Following arc some of 
the features of construction, 


STAND 

‘The scand haga forged brass arm with 

sporial taper axle inclination joine, 

‘and a heavy. cast base which insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT 

Thic adjcemene hata diagonally cue 
haa spiel pion, of vole 
tooth design. A mechanical stop pre= 
Wea latex dowel tnpolche cares 
ghss when focising with 16mm. ob- 


jectives. 
MICROMETER SCREW TYPE FINE 
ADJUSTMENT. 

The fine adjustment, graduared in 2.5 


microm intervals, automatically os 
pensates for wear and ceases £0 fine 
tion if the objective contacts the cover 
slase 


BODY TUBE 
‘Thebody tube haaa length of 16Omm., 
2 diameter of 4mm. and accom= 
Inodaees standard diameter eyepicces, 
Tehasastancard“Sociecy” stew citead 
which is common to all objectives 
and nosepicces of standard micro- 
Scopes. 


DUAL-CONE REVOLVING NOSEPIECE 
The exceptionally Iacge hearing sur- 
face provided by the opposing conical 
heariage maioesins the accurate align 
moe of obeccves atid aorta 
compensates for west ‘The nos 
my liave tice or fost opening, de 
ending upon the number of objec= 
tyes specilicd, 


STAGE 
The solid, dutable Bakelite staye, 
125mm, square, with x distance of 
13mm, fom aim 10 Fcc axis, ig 
resiseane to alll common reagents 
will not warp oF fade. Ic is provided 
swith chromiam plated spring steel 
dips. 


Tip Lif Gonna, aljeale dow tbe is aril 


Tip Rights rwchalls maonical stage, wit oaths 
alatins mag Be mtd on fot age man 


Datoes Metal we dean Laban Mionepe 
sami, 


RUILT-ON MECHANICAL STAGE. 


Whea “Mis listed in che catslog 
amber, this stage is included at 
scandard equipment. Je provides the 
ange af movement necessity for com 


plete examination of objects on slides 
4s large as 3X 2 anches. Te can be 
tacked of when a plain seage ie de 
sired, 


RACK AND PINION FORK-TYPE SUB- 

STAGE 
"The fork-type mount of this substage 
provides an casy interchange of sub 
Sage parts and assures accurace align- 
ment of subseags equipraen: with the 
‘ear of the optical system, Focusing of 
the condenser is accomplished with 
ease and precision, 


CONDENSER 

“The Abbe type divisible substage con 
denser has a filter holder and an iris 
diaphragm with heavy bronze leaves. 
“The condenser can betemoved quickly 
from the fork-type mount for cleaning 
tor replacement by the dark fete cone 
denser 


MIRROR 
“The standard diameter mirror mounted 
ina fork for clsing vo aay desired 
angle, Is concave co oie side and 

dancin the arher, Tray beremnoyed 
fot cleaning of use of subscage Lamp. 
ysnieces 

or cee in. cheetvation, epee 
for thom who weit Basis, Ble fe 
Hee Sctaes ager Oa 
Ard reco: ue aruiehle fer mira 
ingiaad canning 

onecTives 
"The achromagic objecives are cortece- 
el for 1eOnm, rife length and 0.18 
tore glaw tices: 

FINISH. 

"The finish is baked black enamel and 
iromiun plating. 

CABINET 
Smee ores ei erracied els 
Jeathectte. covered. Hardwood) abi 
et which has presion for a@diranal 
Soe ceiesiaieaty 
susie na ack etree cone 
fos and fteinge for adeitional objec: 
on sancyronteen natlatesoee 


Conyertible and Binocular Microscopes No. 13 


The Spencer No. 15 Microscope stands 
contain all of the desirable features of No, 
33 and in addition have provision for the 
interchange of kody tubes, 

The use of binocular microscopes is 
preferred in esearch. Theie ase ia rapidly 
Increasing in. the routine work dha re 

iret prolonged periods of obiervation. 
Nos 13 cam be purchased wich 

A The Taege monocular body wich 
cither fixed or graduated draw tube: 
2. Verrics! Binocular Bocy 
3. Inclined Binocular Boe) 
‘These bovties are interchangeable. 

The growing preference for Spencer 
Binocular Microscopes can be attributed 
largely to the anustal case and comfort 
afforded y the convergence of he 

icees. The priam system of Spencer bino 
Enlas bodies Greetathe pencilsofraysto the 
evepieces at an §angle—a nacural conver- 

nce. Ifthe user refers coa text, or reaches 
for « slide, he will find it unnccesory to 
re-accommodate 16 study the field in his 
microscope. The angle of convergence of 
his eyes is about the sume, There are very 
few requests for bocies with parallel eye- 
Piece tubes but they can be supplied if de 
sired, 

Two types of binocular bodies are avail- 
able, the vertical and inclined. The larter 
hhas the eyepiece cubes tilted 30° from the 
vertical so that an easy, natural poseure 
can be maincained when using she instru 
On both of bodi a 
adjustment can be made by means of & 
knurled ring ae the base of the right eye 
piece tube. Graduations permit easy re 
setting for the individual user. On che lef 
tube is a graduated, Knurled collar for ad- 
justing the length of the eyepiece rubs to 
compensate for difference in vision be~ 
teveen the eyes. 


Tp Lois Biucalar wc morear Bodin or ety the 
hosp om a Nos 1 Mise 


Tip Ric Fine adjsrmeer s] Nec 1) Miousape t 
rbiated nants ef 2) rs 


Aloe: Comet Mereyp Ne, BMAK, 


B 


STAND 
‘The stand has forged brass arm with 


4 special taper axle inclination joine, 
and 4 heavy cast buss thac insures 
‘tubility in all positions 


RACK AND PINION COARSE ADJUST- 

MENT 
‘This adjustment has a diagonally cue 
tack ‘and spiral pinion of savolace 
tooth design. A mezlanical stop pre- 
yencs racking dawa into. the cover 
glass when focusing with Loma, ob- 
jecuver 


MICROMETER SCREW TYPE FINE AD- 
JUSIMENT 
The fine adjascmone, graduated in 2.5, 
micron intervals, aulcomatically com- 
pensates for wear and ceates eo fonc- 
tion wen the objective coneacts the 
cover glass 


DUAL-CONE REVOLVING NOsE- 

PIE 
‘The exceptionally large bearing sue- 
face provided by the opposing conical 
bearings maintains the accurace align- 
mene of objectives end automacically 
coinpensates for wear, The nosepiece 
may have three of four openings, de- 
pending upon che number of objectives 
specified 


STAGE 
The solid, dursble Rakelice stage, 
125mm, square, with a distance of 
103mm. from stm to optical ais, is 
resistant to all common reagents ind 
will 


jot warp or fade. Tr is provided 
cheomium placed spring stecl 


of objects on slides 
ches in size. Te can be 
racked off whena pl 


RACK AND PINION FORK-TYPE SUB- 

STAGE 
The fork-type moune of this substage 
provides fo: gsr interchange of 
Stage parte and assires accurare lig 
fet of substage equlpmeat wich the 
test of the optical syxtem. Focusing 
of the condenser is aucomplished wich 
cease and precision 


CONDENSER 
"The Abbe type divisible substage con- 
denser bus 4 filter holder and iris dia- 

iragm with heavy bronze. leaves 
The condenser canbe removed quickly 
from the fork-type mount for cleaning. 
or replacement with the dark field 
condenser 


MIRROR 
‘The standard diameter mirror mounted 
Jaa fork for tilting to any desired 
angle, is concave on one side and 
plane on che other, [emia be retoved 
for cleaning or use of substage lamp. 


Top Life Eaepne tals and innrpapiny dict rete 
So adjartcg« Hearler mer fr ret 
[oooh ait 


Top Right: Vora biscser baby fe ovate a shown 
Sn Bowler Mcrocoe Ne, LSM 


Bulow: Bical Micrsipe Ne, MLR. 


EYEPIECES 
For exse in observation, especially for 
those who wear glasses, the eyepieces 
are eruncared conc shaped. Scales. and 
teticles are available for meastring 
sod counting, 


OBJECTIVES 
‘The achvomatic objectives ace correct 
ed for 160mm, tube length and 0.18 
cover glass thickness, 


FINISH 
The finish is baked black enamel and 
chromium plating. 


CABINET 
The miceoscope is furaished in a 
leatherette covered harchvood cabinet 
that has provision for additional ob- 
jectives and eyepieces, Ie is also avail- 
able in a black leatheretts covered 
carrying case equipped with slide 
box and fittings for additional objec- 
tives, haemacytometer and accessories, 


Advanced Laboratory and Medical Microscopes 


GROUP A: Microscopes equipped for ad- 
‘anced inseruction in Biologi- 
«al Sciences, 


GROUP B: Standard medical laboratory GROUP C: Medical lahoracory micco- 


vonocular microscopes. These scopes which will accept the 
inssruments cannat he con Iiege monocular of the bs 
verted to binacular eype. nnoculat bodies. 
oprics 
Aebronaiie | Eye sage | ody | subsaze 
oy pee 2 
aed, — | 10x | rosa | ruins | Stone |Rork-ype ack 
Hy, wBistasnin. | alae | ane paten 
——| | —_ wi Abe 
Tédmm | ete | @vox | Phin peter: 
sy 15s UheNa. 
8.8 in ane 
Fried. [exaox| sawx | Pins ‘eth ins 
Bu 125135. Binks 
Teds, Plas "8 Forkespe ack 
ca beeen ad pl 
9 eee ‘wit Abbe 
x Pian Nea. 135 
9 Sein Cone in 
= i. _ mouse wich 
PY coer | tips | team | extox| 95K | Taleon fede 
eu sano im, | Huy. Meyhaiseat™ hnaga. 
BINED | Quad | 5x54, 
Tite [1.3mm 
BAW | THpk | LeAnn, | Foskey 
"PE | tno in ak a 
TMAH | Tele “Abbe 
Nuts 
|—__ Condarot in 
anit | Tuple ‘eoute wie 
€ sd 
6 | amt | Triple Ca 
u gm: a 
pees zs = 
oem | Tepie | legmm, Phin? | tm 
c 1 sem, a im scivem | liad 
NEM | Triple | Teamm i eee 
28mm. o im Mecha 
hssc.av) Triple ‘leon 
2 Meshtaseal "Mt 


NOTE: The MEstage may be added to aay micronope Lote with plain rage S at aldlcoaal ont. 
“The typeof eyepiece thovll be ssted-ie, "Huy." or “WR,” 
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Special Purpose Microscopes 


For some typer of work + erandard 
Spencer microscope wieh special optical or 
Mechanical equipement is recommended, Tn 
this section uily the special features ate 
deserved. The stand, focusing adjsemects, 
Gabinee ate senccal with thon of he 10> 
Sanced laboratory miioscopea prcvivusly 
described. 


Ties leroxopes are sacdexceively 
ie specialized 1neical techniques analysis 
af yenst, mold, extancone hatte, sad 
ssluteranes of ooe kind or anacher in the 
instil laboratory. They sre used for 
tame and characeeristcs. Standard mere- 
scopes can somedines be wrilzed for these 
techniques, But ie i8 possible to inciease 
tficieory sad so conseeve valuable tine by 
Using special snserumencs, Some of ene mote 


popular special paspose and calibrared mi- 
rescopes ate littad and. described on the 
following pages In cach case the advan 
{ages of the gectal microscope are ov ined 
Sime letences to ajpeoved 


PRINGEAL 
APPLICATION 


INSTRUMENT 


Bask Field Microscope 


Tearing foe che 
Bees 


Pathologists Miceseone Taste examinstion 
Nou Grenr Miermespe Cant of mold ir 


pee ae ‘onning 
Sacra Dar 

Warer & Sewage Microscope Plenttow cone 

Brewassier's Scruscape.  Venstsvtminacion 


“Testile Microscope 


Lo} 


The Dark Field Microscope 


Special microscopes are offered for rc 
tine dark field observations, They have been 
found useful in public healeh work for the 
eradicat ontral of syphilis, Som 
micro-organisms ate so similar in reicaceive 
index and color to the mediuih in which 
they live that they cannot he seen in th 
ordinary bright field, but when the illumi 
hhation serikes them from the sides, and the 
background is dark, they become self 
Luminous and are identified easily. The 


spirochaete of ayphilis is seen with diff 
ly, exeepe hy means of a good dark field 
iMluminici 
These miciosopes are de 
lene dure eld il 
technical ski 


do 


Tominane le held condenser, and the 
objective ‘are permancatly aligned and the 
aly nanipalarion necessary 18 focusing th 
objective 


shown on che drawing, the dark field 


sneer farms a hi ‘ne af light of 
1 angle as to miss che objective, The 
men, on a stide 115 to 125mm. in 
thickness, comes exactly ae the apex of the 


cone and is illuminated brilliantly from all 


he lumisoas specimen 


ets the abjecrive and may be sezt 
The substage is hinged at the back end 
and is held securely at the front by means 
screw with knurled head. Thus the 


subscage is held in px ligament wich 
the objective as itis centered at the f 


mmetsion contact with the sie, 

he Spencer dark feld iluminasoe (oi 
phic type) hae been found co give exen 
the eine ibe Sette ririr 
The ire @ n provides a sneuns of 
biaining the bert poss ble balance her wee 
Lup Sper Dat Ftd Mirae Ne 2M 


. oD 


mounted on the body tube by 
ingle nosepiece adapeer 


means of 


npe, the comfort and free 
strain experienced with the 

Mie 
x vertical or inclined 
are listed. 


For chose, wor 
dark field micr 
inocula i 


binocular bode 
The following tabulation 

tive specifications of the Special Dark 

Microrcopes which are available 


Field 


‘Actromaiie 
Objeceve 


da | aeeemeetl 
sith bate 
aphesgm 


72 | 16mm. cit 
sith bat 


diaphe 


BM | 6mm, ol 
Siaptrage 
ne | emma 
wien hate 


LM 


age. 


Lit Spoor Dark Field Mien 


Hoygherd 


ARK FIE 


Tange 


nOx 


950K 


S50 


Hinge iabiegs 


pscopr 


ain | Mechacical 
Sate 

suileor 

echanieal 

Plain | Mechanic 
Spare | Seg 
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The Pathologist’s 
Microscope 


Microscope No. 1] carries the 3.5X achro- 


PATHOLOGIST 


‘ 


A nen, shecive i ited vw No. 


The Spencer inclined binocular body is 
designed especially for comfortable pose 

Physiologically itis easy ro look into che 
coaverging eyepizces and blend the 
images in a Spencer imicroscope. The in- 
clined binocular body i also available with 
putallel eyepiece cubes and) may he specified 
Perel 

Ease of manipulating a speximen is essen 
tial in diagnose of abnormal tissies, The 
buill-ou mechanical stage provides th 
essary facility. 3 

An eyepiece micrometer with « focusable 
eye lens, and stage micrometer, are recom- 
ricnded for meking measurezests 


MICROSCOPE 


Catalog | Now SLICE 

Ne, pee [Achromatic] Bye 
‘Objective | pies 

7 2,164.) | Paieed 
‘it | sox, anx 

Wile Fikt 

TL | Quadruple | 302,15, 4, | Paired 
Revolruee | Lrim oil | 0X, 20% 
Teamcrtee | Wile Fish 

10 | Quadrapte | 25, 16, 4 | faired 

Revolriag | 1.8mm ofl 

to | Quatraple | 23,104, | aired 

Revolving | Lum. oll] 10x, 29x, | 


innnersion | Wide’ Field 


Tf Sener Patelpi's Miers Ne iL. 


2 


TE | Sinem | rece 
Body | Subseage 


Inclined 
Binscalar | 

Six | verucal | with 

19x | winooslar | NAL T.25 | 

ge | tndiaed : 

ik | sinocslar 
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Mold Count Microscope 


To maincain a high standard of qualicy 
fn butter, tomatoes, and a number of cther 
produces, ir is necesaury e© make routine 
mold cotiats, Bel 


jsual acuity, which chus per 
mitsmore readings withoutfatigue, 

Ir che selection of a microscope is for 
Ware some of the fes- mold count work ony, : 


tures of Spencer microscopes especially eave ie teguired 
caipped for this work, have other 


1. Precalibeated to a field dismater of 
1.382mm 


2 Condenser wo distribute light eren paced forges 


3. Mechanical stage for eystemacie 
examination of specimen! 


of microscopic 0 
addition of optical equip- 
mictoscopes in no w 

paits their use for mold count work. 


anisms, 
mene v0 the 


4.No. 417 Howard Mold Count are more adaprable models wieh increased 


Chan 
mreros 


Greea 
Tow ec 


Meld Cont Mics Bo. 


Life: Somer Mold Cove Mionsope No 40. 


is included with each Usefulness 

Order Cac. No. 385 
er is available for use he- use with manacular microseapes, 
clenser to increase concras: 370 for use wich binocular instruments 


Trmct Med 


MOLD COUNT MICROSCOPE 
| OPTICS ‘Nang - | 
Gastog | Noe [OE ote | 
cele Bee | Pe 
ee a eee eee 
flee ndmaribi. eal Oe 
| double frsantimm| 20% wit | 100% | sono | Spal fon 
JHowsrtBie:) ok | Graanel RA! ee 
fan Dene ne | (eee 
° tat | st | dagen | Moment | Rack onl 
ftemoil | aoxwih | Siok | Grndoned | “Hanan 
bead |Bbwacios Dae | NAT5 
hed Sonera 
iam, pane 
| soe | tom | riiea | soo fackand 
ante keith 
Hovsetbie 
en 


No. 417—Howard Mol 
No. 3o?—Groan Filter for 


Lute Spsar eer Meld Count Mt 


16.4 
1 smn oil 


rane Chamber, 
Dolo subitugs von 


mete No. 1 


Paired | (OX to 
6x.10% vith] “ORE 
Holeerd Die 
Bek 
130mm. 


when ordered separately 
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Toclined 
Beoealen 
Calibevat 


Paes 


Left Shove Bact 
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Bacteria Count 
‘Microscope 
(Breed and Brew Method) 


Precalibrated microscopes are advan- 
tageous in making baceeria counts ia mille 
because permanent ficld sizes are assured. 
Roth binocular and monocular inscrac 
ments can be calibrated at the factory co 
provide field diamevers of 206mm. for 
the 390,000 ucts oF O.14émm, for che 
600,000 factor. Many hacteriolngists find 
ic hiclpful co Raye the field divided into 
qnadrants to facilitate counting: therefore 
4 epesial crvss line reticle dise is jrovided 
dnd is included with all seardaee equip 
ment as listed. A condenses, N.A. 1.25, 
with iris diaphragm is included on all 
microscopes, Within che limits of the 
fields, as specified above, this microscope 
‘ean be teed for other work: 

Monocular microscopes are suitable for 
this type of work, but binocular instru: 
ents are preferred whete a great number 
Of tests are involved. In order to calibrate 
binocular microscopes for counting bac 
teria in mille, the interpupilary: diseance 
Gf the user must be given, 


BACTERIA 


count 


Buster Batre Grant Maronafe Na. 13 LHIVE. 


Five inseeuments ate listed two with the 
‘ol immersion objective only; theee with 
the complee "HH" optics, In laboratories 
where other microsopic examinations tre 
to be made involving lower powers, iris 
audvisable to purchase one of the more 
complecs units, 

‘All microscopes are listed with plain 
aquaze stages, Uf the large Breed and Brew 
glide is to be used, a No, 490 Mechanical 
Stage may be ordered, while for seandard 
sized slides, the built-oa Mechanical Stage 
May be specified, both at an additional 


Rifoence 

Seindeed Matuods foe dhe Examination of Daity 
Products, Ant Pablic Heath Assoc, NTC, Ten, 
1538, 1p 


Casstog 
Nos 
ay Single | 18mm, ol | @€ wich 
Tnnmersion | “We. 427 
crise 
Due 
wz. Single | 18mm, wit | 1X 
| smncaioe | No.7 
Die 
snYZ | Tepe | témm, [x and ox 
| ‘nm | each with 
| sem oit | “Mo. #27 
wey | Teiple | ténm, | Perel OX 
fmm, | aad 10%, 
1énmyol | one ofeach 
immersion | vine 
Gros Hair 
TALHYZ | Triple Paiva && 
= 1X, 
18am oit | ooe of cack 
Cross Hast 
oun we. 


NICKOSCOFE 
Kengeot | Tope of 
Mage: |" Bosy Pie 
SAX | Nosocslor | 
wich Fixed 
“ithe 
ome P 
REM and) OX 
‘exc00 | 950% 


50000 sed] Bw | Vee 
mace | osx | Biowsar 
moon] oxo | 

‘Boo | oak 


Water and Sewage 


Microscope 


For use in the Water Filtration Plant, « 
wtandard microscope with magnifications 
ranging from 60X co 440X will usually 
prove satisfactory If the lahoratory. has 
occasion #0 make bacteriological counts, 
however, an instrumenc with an oil im- 
For plankton counr wark the Whipple 
piece Micrometer Disc No. 416 is Sup 
plied ia one 10X exepiece only For check- 
g calibration of the eyepiece scule, a 
400 Stage Micrometer 18 4 desirable 
A condenser of N.A. 0.66 provides excel 
lent ilumination for che lower powers 
When the L-Smm. oil immersion lens ie 
ordered, the NA. 1.25 condenser is neves- 
The same instramentis recommended 
he Sewage Treatment Plant laboratory. 
For manipulation of slidesand for count 
Waer ing, the buileon mechanical stage is a 
grear convenience, It can he removed for 

the examiuation of Pewi dish culeares 


and Boge Merete Ne BMH 


Sewfe, American Public He 
Goh Editon, 1935,.119 ps 


WATER AND SEWAGE MICROSCOPE 


[nosmuce Fer Type 
Caisog Wace ant 
rs Acbrorste|| EF= 0) Mepsie ae 


SMFE | Doakle | nm. ox ox 


revels mm | sok | te 
| Whipple | 40x. einleaset 
pik | imple | ins | ox ex. Wish 
revolving | usin | 10K wigs | te NAI5 
femersion | Wal nl cane 
ak | tape | doe || Smita | cox Nexis | Wich 
revolving | aasnin eat | "paired te Bingcalar | NAL 23 
invmersion | 90x Condenaet 
pein | Tine | 164 | fametae | OF 
evolving | usmnoi | privet w 
immersion 30x 


‘0 


Brewmaster’s Microscope 


Almose every Drewmaster has accepted 
the microscope 28 a requisite in the labor- 
story. Routine microscopic ezam 

the only means of assuring continuous and 
uniform quality production. 

Ahigh, dey objective, such as the 31mm 
NA, 0.85 has been selected by a nusaber ol 
men in this field hecause ie provides excel- 
leat resolution and magailiceuwn of 
600X when used with 4 10X eyepiece, The 
working distance of chis objective is reh 
tively short, and thin cover glasses must 
bbe employed. Consequently this objective 

‘noe he used with a haemacytomercr 
sounting chamber 

Ifa huemacytometer is used for counting 
yeast, the 4mm. N,A, 0.66, which (with 
1OX eyepiece) provides magnification of 
440X, is preferred, Borh are listed in the 
chare below, 

‘An oil immersion lens is often desirable 
for the examination of bactetis. The more 
complete equipment is available in manae- 
lar and binocular microscopes. 

‘The built-on mechanical stage, 4 feature 
of these mictoscopes, is a convenience in 
any luborwxory worl, Tecan be removed to 
facilitate the inspection of the contents o 
etei dishes or other large specimens, 


BREWMASTERS 


OPTICS 
Achromatic) Ep 
|"Gbieeeive | pes 
pM | Dab | tanm, ox 
Revolving | 3am 
BME | Double | tenn, 10x 
Revolving | dun. 
some | Trine | 16,3, 6x 
Revolving | Lamas. | 10K 
wae | arise | 16,3, 
Revolving | 1Siua, oil 
nym | ripe | 169) 
evolving | 1am, oi 


a 


Spence Broveartn's Micra Nr. 33M0. 


Ryfnortr 
Hind, H. L Brewing: Science and Practice, 1935 
40, Now York, 2 vols 

Toser, M. A.—The Unc of the Misroso 
Brewery, Mol. Dew, Age, 1941, 25.7.3 
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Textile Microscope 
Higher standards of quality, demand for 
unifatmiey, and rigid government require 
tents have increased the need for scientific 
‘struments in the textile industry. The 
microscope is used for: 
1, Identification of fibers in bk 
2, Determination of quanrities of 
componeat fibers in blends 
3, Determination of defects 
4. Determination of extent of sipo: 
| nification of acetate in blends. 
Detection of impurities and foreign 
6. Detection of adulteration Cpr tn 
hair), 
Counting of filaments in coasinw 
ous filament rayon yar 
8. Measuring dernier 
mating percentage of rew and 
5 used fibers 
For chis work the microscope recom- 
mended is equipped wich LOX, 20X, and 
objectives, 6X ane 10X eyep 
micrometer dist in the eyeniece, 2 p 
ated draw 


Spree Teste Miivope Noy OMLT 5) a 


1 stage micrometer, and 


Refrmie = 


Dice, T. M.—Microncapie Methods Used in Mene 
Fiber, Cire, Natl Ba Sede 


he Spencer No. 385 Sabsrage Lamp is 
satisfactory for monocular insteuments, 
bat the No, 310 Adjustable Laboratory 
eatles and the Microscope, Lamp should be ordered with the binges: 
200 lar. 


‘Moen Tentle Micconcopy, 1923. 
ention 13pp. 

Schwarte, Ei 
ash New York 


TEXTILE MIGROSCOPE 
Toe) 7 
Galo ° me | lee 
Wo Rana] ye | Mapaite | yeh, | Sehr | aMicomean | Pelee 
‘hjctve | pies | cite | PO | 
put | jem, | ox Mowoalar | Rack and 
‘nm | 10k Grafted | | Fain 
in | Sraw Tabs | Nf Oe 
Dat | tomm. | same bur | sox | verueat 
Sum | Sparel’ | Sto | tow 
in ix | 
a alta oA cme 
wT | lon, | Sameoue | oa | oled | Mack ad 
jm | “pared | Sto) | haute | inion 
inn ox NA 066 | Miconcret 
tener | Nn 408 


‘vith ine | Eyepiece Die 
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Spencer Research Microscopes 


“The wide tange of optical parts, stages, 
developed ra meet the exacting require- and subseage equipment makes the Spetcer 
tenis of the research microscopist, who Research Microscopes superior Fram the 
muse spend endless hours searching for lens surfaces, polished to aa accuracy of 
minute objects. He, necessarily exaftines one millionth ef an inch, to the flawless 
specimens thoroughly, usually under the atin black and chromiam finish, dese 
mose critical condi tescarch instruments exemplify Spencer 
‘They are the culmination of years of quality 
cxpericuce beginning in the eatly days 
of American Microscope Buildere with 
Charles Spencer and Robert Tolles, and of 
cooperation with leading microscopists 
whose recommendations have affected the 


length of light The f 
ments have beea refined to give the lti- 
mate in convenience and comfort, and 
the enducing qualicies of Speacer feacures 
have been rested hy time 


Equipment of Research Microscopes 


‘Two Research Microscopes are listed 
with a number of complete optical equip- 
mene ouitele fr advanced visual work 
and photomicrography. Several stages an 
rubstage equipments areavailable, Mone 
ilar, vertical binocalae, or inclined biaoc- 
ular bodies may be specified. 

Interchangesbility of parts permics a 
Sipe as ee 
worker appreciates, The diferent parts are 
described and priced separately so that itis 
possible to calculate the price of a micro- 
scope when a substicution or addicion of 
paris is desired. 


Stands 


‘The research stands are designed to 
achieve rigidity, stability, and graceful 
symmetry, ‘The inclination joints, permit 
smooth adjustment to aay inclined angle, 
‘while the well proportioned bases insure 
stability in all positions. The arms are 
catefully made co reduce bulk to a min- 
imum and yer preserve proper rigidity. 

‘The black finish fsa handsome “yelver" 
enamel. The bright parts arc finished io 
Chromium. All instruments are listed with 
 criple or quadruple nosepiece, according. 
to the number of objectives specified. 

Al Spencer Research Microscoy 
carefully assembled and inspected hefore 
caving’ the factory, They are sent ouc in 
polished or leatheterte covered hardwood 
sabincts with compartments for accom- 
panying accessories, 


Singd Saba wih XA. 12) sede 


Fine Adjustment 


A noteworthy and important featnre on 
Spencer Research Miscroscopes is the lov 
Positioned fine adjustment. The hand rests 
comfortably on the table while operating 
the fine adjastment buttons, mechanics! 
stage, or substage. 

¢ fine adyastmene is the all-important 
mechanical clement in the microscope 
stand, In Spencer microscopes the impor- 
ane constituent in this pare is a microme- 
ter screw and aur, built and fitted with, 
the precision and accuracy: of a mearuring, 
instrument, The large hearing surface 
benweeo thresd and nur insures perme 
nnency as well as accurzcy. 

A cigid connection in the arm leads from 
the micrometer screw at the base of the 
arm to the fine adjusement hearing at the 
top. There is a small knurled bacon on the 
top of the arm for regulating: the tension 
in the fine adjustment, Tae mecals used 
in the fine adjustment hearings have heen 
carslally aeocted to avoid fection, and 
fill grooves have heen incorporated to 
provide constant lubrication. These parts, 
together with the heavy bearings and the 
bell-crank lever, make a fine adjustment 
Providing accufacy, responsiveness, and 

urability. 

The fine adjustment buttons actuate the 
apanddown mozement of the binocule 

ody or the single body tube, together with 
the noveplece: This avoiae'the objectiao- 
able variation in mbe length which occurs, 
ifoaly the nosepisce is moved 


ple Reser Suite with acnomatc eer 


Substages 


The Spence orks sung see 
‘unique, assuring permanene and proper t= 
lectoikip beevern the opticynd treme: 
chanical parts. Anyone accustomed t0 the 
oldstyle friction ring on a substage ap. 
Drecinscs che case vith which the com 
Seater unic tay be removed and replaced, 
2 the cra go hich dhe une ld 
in the optical axis. Two epeing pluingers 
fap che uni finly into place sprinse che 
ick erase Of the fice suport 

reventing any slipping. All substages ate 
Senisted by diagonal race and pinion fot 
focusing the eondenscr. 


‘The simple substage supplied on the 
No. 3 Microscope consists of the focusiny 
means and the fork juse described, the for 
becoming the support for the condenser 
mounting and ins diaphragm. The con 
slenser mount No, 924 is graduated coin 
Aicate the numerical aperaure permitted by 
the iris diaphragm. A centering mount for 
the condenser may be substituted at an 
increase in cost, A cencering mouat can be, 
provided for all condensers, bue the No. 
322 should ceriainly be specified when 
the achromatic condenser is selected oF 
supplied The Spencer combined oblique 
Tight and centering mount can also be 
supplied for all condeosers, and may be 
Obtained at an increased cost to make a 
Complets eubstage. The No. 333 auxiliary 
condenser is.a useful accessory wo slide into 
fhe substage slot when low power objec. 


‘The complete research subseage is su 
plid-on the No. 5 stand. The forkcoype 
support in chis subseage is focused by 
diagonal tack and pinion, and also by 
fie adjustment (A) sirnion to that ed 
for focusing the objectives. When high 

rade condensers, or objectives used as con- 

ssers, ate used for ctitical work, this fine 
sdjneenefearure ic very important The 
research substage is completly equippes 
tnd consists of the following parts: The 
ondenser moune fas the centering mech- 
anism CB), iris diaphragm (©), and ob- 
Tigue lipheing feature (Dy. There wee alva 
adaprecs, by means of which one may use 
ta objective as « condenses and an aux 
lary condenser, which may be slipped inco 
Pesicon and used eo illuminate ete 

eld of a low power objective. 


45 


Ferkrype Rack an Pion Sabsiae Mawnrng a se ov 
(Ns 3; fo agetment eed (A) seo 


Centering 
mechanism of the con- 
denser and inv ix sabseantial. Heavy screws 
are provided 99 that the condenser is 
broughe into alignment 


Oblique Light 


Oblique light is obrained by a new de 
dhscnfen te clinetate, 
Te ts independent of 
phragm and consists of chee 
Ree eee 
‘mou axis at one end of each leal, by cum- 
ing 2 button (A), these leaves clase the 
aapertace from one side only, Icaving an 
opening (C) for the decentered light to 
strike the condenser. For she same amount 
of obliquity, the volume of Light is three 
times chat admieced when the iris is de 
centered. The obliquity can be obtained 
from the desired azimuth by cevolving the 
ing, 10, which the leaves are attached, 
around the optical axis For simplicity and 
effectiveness ic is without an equal 


Diigw Ligh Fear 


otiel Binal Bay 


Mietoseons Bodies 
All Spencer Receurch. Micros 
priced Tat 9 


esearch Micro- 
whether kino 
monocular, may be used inter- 
changeahly 


Monocular Body 


ular body, as regulasly 
plied, n, in diarteter and is 
at rhe upper end with a removebi 
inco which is mounted « graduated draw 
abe for ¥ the tube lengeh. Ie is 
freee reper ep cemmictegsectac 


Ine neater Bay with Comeriog Epc Tae 


may he removed 10 
when very low 
I photomicro- 


work, The draw ¢ 
ei 


The draw mabe of this mono 
<ecial mark indicating 
eb 


Sane ce 
ind with dey objectives, 
siry t0 adjust the tube length 


The graduated deaw cubes are ficced in 
special Hined sleeves and work very 
smoothly 


Path of ihe thrush Dell Bimeslar Bas 


Binocular Bodies 


On the Spencer binocular bodies, the 
eyepiece nihes converge at an included 
angle of 8°, which is a very comfortable 

ngle of canvergence for the eyes. One 
looks ineo the two eyepieses in the nacucal 
easy way and blends the ewo images with- 
our the slightest difficulty, When pickin, 
upa slide and placing (ton the st 
mice he eyes converg 
fhatural manner. The same angle of con- 

naiatained when looking ineo 
the microscope, Binoculse fusion is easy, 
narural, and comfortabll 


Parallel eyepieces can be supplied on the 
1B" Body atnoextra charge if specitaly 


A knurled ring at the base of one of the 
eyepiece tubes provides for adjust 

for various incerpusl 

graduated scale indicat 
Inty separation 


the interpupil 


On the other tube is a kourled sing t0 
lengthen or shorten the tube 9 compe 

te for differences in the accommodation 
OF chie owa eyes, 


Standard Binoculae Body B 


On the standurd binocular body B the 
yepiece tubes are in a vertical plane 


Inclined Binocular Body L 


‘The inclined binooalas body Lie like the 
body B described shove, except chat the 
dle, 30° coward the aperacon, The tity 


Graduations faite erepapilans diame ond 


etn Bherlor Body wth Banal pe 


Zt Bady with Graduated Dace Ta 


HK See 
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Stages Applicable to 
Microscopes Nos, 3 & 5 


A large stage is» necessary fearnre on 
any microscope. The stage must also, he 
fescened cigily 10 the miter 
there is io movement to change the focus 
whea the hand rex on it The stage 
should be made of a material that will aoe 
olor when in contact with the ordinary 
laboratory reagents. All these coadiions 
ave met in Spencer stages 


Plain Square Stage S. 


The Plain Square $ Stage No. 481 is cast 
from 4 hard, rigid, darable Bakelite. Tr is 
125mm, squate, Many thousands of Spen- 
cer Medical Microscopes, equipped with 
Sor M Stages, are now in daily usc. 


Combination Plain and Mechanical 
Stage M. 


‘The Rectangular M Stage No. 483, plait 
stage with a mechanical seage pormancatly 
weve the es, hak made a ey 
vrictieal, popular, and inexpensive com 
Kinston’ Buteons On vertical axes 0 
the diagonal rack and pinion move 
in botl directions, The trand-fro excur 
Sion is 50cm. and. che Tat 
Jsmni, When a plain stage is desired, 
partabove the surface of the stage may be 
Einoved by sliding it off its 
hearings, ‘The slide clip on the right is 
cemavently located, while che one on te 
Befe is tepe in contact vith the slide by 
spring ceasion. This is a very sturdy stzge, 
ng slides up t0Somm. x 


75mm. 


Combination Plain and Mechanical 


Stage P 


Combination Plain and Mechanical. P 
Stage Ci25mm, square) are operated by 
Botenr on horizoneal see. These are 
Bene reading. to 0mm, This 13500m. 
se sOmm. x 15mm, ‘The P Stage No. 1500 

ced with simple slide clips and 
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butions on the right side only in. all 
catalogued equipments. The righe hand 
slide clip is adjustahle in-a groove co.ac~ 
commodate slides of efferent lengths, The 
Jefe slide clip is also adjustable in the 
same groove and is held againse che end 
of the slg by the tension of spring. 
operating burcons on both sides and special 
slide clipsat an incressed pricey with these 
iuldicions (eis classified as No, 1523 in the 
price lists 


Combination Plain and Mechanical 
Stage R 

The Combination Plain ans) Mechanical 
R Stage is 125mm. square. Ie is listed as 
No. 493 for use on the No. § Mictoscope 
sodas Nov 404 for use onthe No, 3. The 
mechanical movements are rotivased by 
Concentric bttons on horizontel. axes 
‘The range of movement is 40tata, x 72mm 
with graduanions ang veraiers reading t© 
O.limin. The stage is listed syith operating 
buttons on both sides, and with the special 
Spencer slide clips. Te slide clipe may be 
removed from the stage and a large flat 
plate substituted on which Perel dishes 
{nd othce large objects amty be placed. 
When ised in this manner i can be ac- 
uuted by the mechanical adjustmenis in 
bats dieeciony 


Circular Revolving Mechanical 
Stage V 


No. 1531 fe 150mm, 1n diameter and 
is made of vulcanized rubber on 2 bronze 
foundation. Centering screws are provided 
tobring che cecter of revolution coincident 
with the optical axis of the microscope. It 
may be locked so that ie will not revolve. 

The bearing for the to-and-fro movement, 
is in a groove on the surface of the stage, 
The parts on this groove all remain below. 
the upper surface of thestage;a slidecasily 
passes over them, The butions operating, 


V Sace 


W Sete 


the two movemencs are_on concentric 
axes, The to-andleo movement is SOmm. 
and the lateral movement is 75mm., wit 
emiers reiging ro 0.1mm. All the mova 
ble patis of the stage are easily removed, 
anda plateis provided & cover the groo 
thas converting ir roa plain circular stage 
The periphery of the stage is graduated, 
aay, Wid ern tea 9 hee mies 
Of te. Special Speocer slice clips are 
provided 


Circular Revolving Mechanical 
Stage W 

‘The Circulse Revolving Mechanical W 

Stage No. 1532 is 150mm, in diameter. Te 

is provided with centering screws and 

means for locking it so that ic cannor 

revolve, The hurtons for manipulating the 


stage are on horizontal axes, placed far 
enoigh sway from other parts t0 pectnit 
easy opsration. Ta other respects, this 


stage 1s identical to Stage P, but it 
mounted on a circular revolving stage, 
Buttons are on the right side only and 
simple slide clips are supplied as standard 
equipment, 


Circular Revolving Mechanical 
Stage X 
The Circular Reyolying Mechanical X 
Stage No, 1540 is similar to Stage W, bue 
Te heavier and has additional features shat 
“The operating 
on both sides, ERAS the 
nee from each other and from 
the optical axes, One becomes accustomed 
@ their fixed position aad automatically 
Reaches m the'right place for them. The 
stage has a gradual periphery wich a 
vernier reading t0 three minutes of are 
Whes the slide clamps are remoyed chey 
may be replaced by a lange plain stage, 
which may be used like any plain stage 
Ie-may lio be actuated y oth of the 
Meadiemenaes e 


X See 


SINGLE BODY NO. 91 VERTICAL BINOCULAR S0DY 8 


INCLINED SINOCULAR BODY L. 


PLAIN AND MECHANICAL STAGE P (Buttons beth sides] 


SIMPLE SUBSTAGE MOUNTING 


« 
RESEARCH MICROSCOPE STAND NO. 3 & 


COMPLETE SUBSTAGE MOUNTING 
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Selecting A Research Microscope 


Aside from the stands of the Research 
Microscopes, there are three standard 
parts, each made in adiversity of forms and 
offering 4 broad selection to suit specific 
reeds, oF special tastes, We refer fo the 
different scyles of body exbes, the large 
number of stages (plain and combination 
plain and mechanical), and the choice of 
different constructions in the substage. 
‘The interchangeability of these pares per- 
mits a range of choice which the disctim- 
inating worker appreciates. The diferent 
parts are described and priced separately. 
so thatit is possible to calculaee the price 
of a microscope when a substieusion or 
addition of parts is desired 


Each part is designated by its own par- 
ticalar letter and catalog number. The 
number of each micrascope 1s a combina 
ton of the letters of the purrs involved; 
for instance, No. 3LPH Microscope is 
composed of No, 3 Stand, L Body Tube, 
P Mechanical Stage, and’ che H Optical 
Ourtit 


In every instance the outfits include 


revolving noscpicce suited to the number 
Of objectives spectied, 


Optical 


On inicroscopes calling for the 4mm. 
achroniatic objective, the N.A. 0.66 ob- 
jective will be furnished, but on Miceo- 
Scope No. 3 the NA, 0483 objective is 
supplied. When spccifically requested, che 
NiA. 0.85 will be furnishes! on any mc 
scope at the same price. In ourfis calling, 
for the 2mm. apochromatic wbjectire, the 
objective having a niimerical apertute of 
1,30 will be furnished. If che N.A. 1.40, 
Objective ts desired, tt may he purchased 
at the indicated price, An achromatic con- 
denser N..A, 1.30 18 standacd with all apo- 
chromasic equipments on the No.3 Micro, 
Scope, and with all equipments on No. 5 
Microscope. The Abbe condenser NA. 
1.25 i standard with all achtotnatic and 
fhiorite equipments on No. 3 Microscope. 


The combinations listed above do. not 
represent the complete line of objectives 
and eyepieces, but are suggested becanse 
they are those most often selected for 
esearch work, Sabstituelons and. sddi- 
tions may be made to suit the purchaser 
By referting to the prices of objectives, 
eyepirces, condensers, ete , one may artive 
ac she cOst of any optical combination, 
desired, 


1 Outfits 


‘ONECTIVES —/ EYEPIECE POWERS | CONDENSER 
2 ere [lon ont 
H 16-4mm. | 6X-10X | Abbe NLA. 1.25 
ae 25a a 
nae | ceed el reer 
= 
Jo-$-4mm, | sxaox 


a 
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Spencer No. 3 Research Micre 


“The Spencer No. 3 Research Microscope 
is larger than the Advanced Laboratory 
and Mec croscopes.bur smaller than 
the No. 5. Te bas the low fine adjasemene 
$0 that the worker's hands remain in close 
proximicy ep the other working parts. A 
etd connection in the arm leads from the 
icromerse sesew ac the base of the acm 
{o the fine adjustment bearing at the cop. 
‘Thece is a small knurled bueron on the tap 
of the arm for regulating the tension in 
the fine adjustment 
STAND 
The stand lhas-a case base arm with a 
scandard tapec asle inclination jpine 
dnd a heavy cast ion base that insures 
seabilicy Ja all positions 
RACK AND PINION COARSE ADJUST- 
MENT 
‘The rack and piaion coarse adjustmene 
has a dlagonslly cue rack and spiral 
pinion of involure tooth design, A 
Inechanical stop which is provided 
events, breaking the cover glass 
when focusing with the 1émm, ob- 
jective. 


<= Life Stee Resch Miers No IER, 


oO 


MICROMETER SCREW-TYPE FINE AD- 
‘JUSTNENT 
The fine adjasement auomaceally 
function wher the objective contacts 
the cover glass. Iris graduated in 2.5 
micron intervals, 


DUAL-CONE NOSEPIECE 
The exceptionally large bearing ear 
face provided by the opposing conical 
bearfigy mainsuine che nccteatsaligo- 
ment.of objectives and automatically. 
compensates for wear. The nosepiece 
has an opening for each objective 
provided, uiless otherwise specified, 


CONDENSER AND SUBSTAGE 
(An Abbe N/A. 1.25 condenser in che 
Single ubeige oun wi de 
phragm, No 34, % supplied. when 
Isironscc ind oie deine 
specified, but svhen apochromays ae 
hed, the achromade condenser (NA, 
1p oe 40) as supplied im simple 
cuietepe moter wits iHninphiaee: 


No. 324. [tis recommended thar the 
centerable mount No. 322 be selec- 
ted io al casey where tie schromsc 
tic condenser is supplied. The obli- 
que lighting feacure is useful occasion 
ally where diffcule resolution is in- 
volved. Auxiliary condenser No. 333 
is available to slide into the substage 
whea low power objectives are used. 


MIRROR 
The standard dlsmetee mitror, moun 
ed in a fork for ating to any desire: 
angle, is concave on one side and 
[lanelon the other. Iemay be removed 
for cleaning. 


FINISH 
‘The finish is black baked enamel and 
chromium plating 


CADINET 
AA leatherette covered ardivond eat 
pet, wish eames for scenic « 
Tock, and plastic boxes for objectives 
Eerie 


Bremond Subtagifr Net Meir itinithatfoncticcmeicr, teehee trader No.3, 
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No. 3 Research Microscope 


CauNo,. |[Dody Tube | Sages “Optical Ounfis 
one oprres 


Byeniecs 
Huyghenian 


mN,A125 | 6XADX 
atta. 


naar te 


oG? OPTICS 


| 
A136 | 
anes 


Sa goo yo 


" opTics 
Byepieces 
Compenssring 

Paicel 5X 
1OKASKAX 


i 
re 
> 
® 
y 
v 
3 


‘The stages listed above are desribed on preceding pages a 
_Pis for apove standard alo outa vl sf nthe pee apples 0 
ES TEGED ain a NI ees Re neiin arate anor a 
prices ke Tee CengNn yh GuiRer SeTern pre eres cera copmodae the 
jectives ia the ours, stinple substage, noa-ceatersble con. 
iris. SOE Abbe condenser with all achromatic and fluorite: objective ouch 
chromacic KA, 10 condenser With all apachromade obpcevs outtas, monocdat 
ony tae wish aclscble driv-tse in adion so inocu yall ciple in a 
leatherette covered hardwood cabinet with drawer for accessories. 
When equipments are selected with achromatic condensers, itis recommended 
that the centerable moune No. 322 be selected. 
If deticed, an N-A. 1,40 achromatic condenser may be substituted for she NA. 4.30 
coodenser at ay change in price, 
aa ere 
ince te pce spe ih this case the leteer” Lin exe catal 
omisted aad che cbenedl for oanple, PH. 


* 
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Spencer No. 5 Research Microscope 


‘The Spencer No. $ Research Microscope 
Janger and heavier than the No. 3 or Msd- 
ical and Laborarory Microscopes, is de- 
signed for the moze critical research work. 
Both the base and the arm are larger than, 
the No. 3. Ie hat the low fine adjusement 
so that the worker's hands remain in close 
proximity to the other working parts, A. 
rigid connection i. the arm leads feom the 
micrometer serew at the base of the arm 
t the fine adjustment beating at the top. 
‘There is a small knurled button on the top 
of the arm for regulating the tension in 
the fine adjusement 


In addition ta overall size, No. 5 differs 
from No. 3 in the following respects: 
1. A different leverage in the fine ad- 
jstmear mechaniam gives a geadua- 
Hon value of one micron, 
2. The substage fork is controlled by a 


fine adjustinent as well as a coarse 
sdjusemene 


3, The complete substage has ceneering 
screws and an oblique light control. 


4. A mounted ausiliary lens, to raise the 
focal point for hanging dcop work 
far low sawer objectives, slides into 
the substage sloz 


5, A mount is included for holding an 
objective in place of the eubstagecon- 
denser for certain types of work, 

6. The micror is mounted on 2 slide so 


thas es distance below the subneage 
may he controlled. : 


STAND 


‘The stand has a case brass arm with a 
standanl taper asle inclination joint 
and a heavy cast ion base that inate 
stability in all positions. 


RACK AND PINION COARSE ADJUST. 
‘MENT 


‘This adjuscment has x diagonally cut 
rack and spical pinion of involure 
tooth design, A mechanical stop 
which is provided prevents breakin 
the cover glass when focusing wi 
the Lémia. objective, 


MICROMETER SCREW-TYPE FINE AD- 
JUSTMENT 


The fine adjustment augomadcally 
compensates for wear and ceases to 
function when the objective contacts 
the cover his. Ie is graduated 
tervals of one micron, 


AsclltarySabetate Gooden fr No.9 tt blac lai ad pronad gla. 


Lees Spence Resears Measope No. 3K, 


Gomplae Rises Sobre o Miceiipe Nr3e 


DUAL-CONE NOSEPLECE 


The exceptionally large bearing sur 
face provided by the opposing conical 
bearings maineiins the accursts align 
ment of objegtves and ausomatically 
compensates for wear. The nosepiece 
has aut opening for exch objeccive 

Ualest otherwise ipecited. 


CONDENSER AND SUBSTAGE, 


‘An aJlizomatie condenser is supplied 
Sern chs enuiplerseeesreh subrege 
Tle numerical syereure will be 199 
or 1.40 depending on the tuterical 
Spercnre of cc objecives included in 


s 


Eroatieep ries 
incloded to raise che focal poine of 
the conden in erienen tltminare 
Peer te cate ee oro oye 
Bojecive. ‘The centering thechanism 
pietata aad eecicace 
Pituheiy crews coltiae aie cone 
Dron Hoek comme 
alignment with the estof te operal 
Syne The Oblique ligue fxthre 
‘dependent of theirs diaphcagi and 
A pil geet creme Hee Mba 
resolution ss inyelved, A fine adjest 
tient for the condenses eperaeing 
the Same manner as des the neo 
for eritcal work. ce 
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MIRROR 


seandard diameter mirror, ina 
foe tilting to any desired angle 
and on «sliding mount i» concave on 
nesideand planeon theather. Ie may 
be removed for leaning. 


FINISH 


‘The finish ie buck baked enamel and 
chromium pla 


CABINET 


A polished hardwood cabinet with 1 
deawer for accessories, a lock, and 
fc ies for objectives 18. pro- 
vided, 


Spur Rison Ménsicepe Na. SURE 


eth venir for wisn, standard eqnipmet 
woah Ro.) Keser Moaope 


No. 5 Research Microscope 
Suggested Outfits 


cat. No, | Boay Tete | Sages Optical Ouces 

siPH 1 P “H" OPTICS 

SERB L R Objectives Eyepieces Condenser 
SLVH L v chromate Hiayenian Achcomatic 
SWE 1 w sine Paired NAL 
oERH L Xana a oXA0K, 

SLPS i P GS OFTLES 

SIRG 1 R Objectives Ryness Condemer 
sIvG. i v Apoxtromasis Gonpemsing | Acleomaic 
sLWe L w tone, Pure NAL. 

SIXG r x Jem NA L30) sean 

SUK L » K" OPTICS 

SENS co R Objecrives Eyepieces Condens 

SVK in v Amvelromatic Compenssning Achromatic 
Suk L w 1684, Paival SK MA. 130 

SUNK ok x Zen. NAL) KANON 


‘The stages listed above ate described on preceding pages. 

Prices for above standard catalog outfits will be fond in the price supplement to this, 
caualog, Look for the complete caralog oumber; for example, SBRH or SLXK, The prices 
Tisted for each No. § outie include: revolving hosepiece fo Seconmadare the number of 
‘objectives in the ourfe, complete research sabscage with fine adjustment, centerable con- 
denser mount, iris diaphragm, oblique light anit, schromatic NA, 1.30 condenser, 
auxiliary condenser, ground glass and blue glaas filters; monocalar body wwe with ad: 
Iustble deawtuoe ig ation to binoclar body—all complete in polished hardwood 

If cevized an N.A. 1.40 achromatic condenser may he substituted for the N.A, 1.30 
acno change in price, 

‘A vertical hinocalae body tube may be aclectsd instead of the inclined type at the price 
indicated in the price supplement. In this case the letter “L"” in the catalog number is 
‘omitted and the lereer “B" substituted, viz, 5BRH, 

The 4mm. N A. 0,85 zchramatic objective is supplied on the No. 5 Microscope when 
Prt opaa a caeiel iene te tne ceaee rien Get ane cena ae 
under high dry magnification If, however, it is intended thar blood coune work will he 
done, it is essential that a 4mm, N.A. 0.66 objective be specified in order to focus through 
the caver glass cn a huemacyrometer. 
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Microscope Accessories 


‘The outstanding optical performance of 
modem, microscope objectives has beso 
achieved throuph excellence of optical de- 
Sign the wie of select materia} and pains 
thing workmanship in coastvcsion. 


ince single lenses with spherical sur- 

fn provide only an imperfect optical 

defects Or abertatious of single lea 

ueting optical systems which con 

tian one Jens, [eis the task of 

the optical designer to discover those com 

binacions of lemves, the radii, thicknesses, 

sefsrations and plasies of a system which 
form the most perfece optical image. 


The degree of perfection of an optical 
image, jigs yeh crams Gr the 
er of tie lenssystem, whichis the power to 
foveal objects clove together se separate 
Ohjents, and anally, by the contrast by 
sriich the detale of she objec are repro- 
Suc 


v 


Spencer 


The definition of the lens system dex 
pends primarily on its image-forming qual- 
ities, Its opitium: is reached if all the rays, 
froma poincon the objeceare refracted tp 
tone and che same point in che image, and 
if this is teve for all other points in the 
object, Furchermore, this condition should 
be sitisfed for rays of different calor, 
which is called correction for chromatic 
aberration. By a carefil mathematical 
analysis of the refractive action of lenses 
ia the light rays, i 1 possible to select 
lens combinations in which chis ideal is 
Very neariy reached. The methods of the 
optical designerto solve chisdiffcalemach- 
ematical problem form a special and ex- 
tenvled feld in the science of optics, the so- 
called Geometrical or Ray Optics. Many, 
outstanding physicists and mathemati 
gis fom all counties have felt ee chal 
lenge of che optical design penblem an: 

Ihare given considered yo es auccestal 
sohitian, Since che days of the first Amer 
ican microscope builder, Chasles Spencer, 
this organization has kept close contact 
swith the science of geometrical optics and 
Contributed to its progress. The prime im- 
poreance of this science for continuous 
dexelopinentof superior and efficient mech 
fod in optical design has coneribared co, 
the improvement of che performance of, 
microscopes 


Optics 


eis true that che resolving power of the 
microscope and che contrast within the 
image depends on the perfection of the 
definition. Maximum resolving power can 
only be obtained if the image-focnsing 
action of the lens is flawless. However, 
even when the definition i periect we can” 
not reach an unlimited resolution of ob- 
jects, since an insurmountable boundary is 
‘et by natare through the finite wave 
Jength of light. As 2 consequence of the 
wate theory of light, one finds that the 
lightcnergy which is radiated froma poine 
teste peers coneccatellgtaliy 
Tenses in one given image point, even ifthe 
image-facusing action of the lene is per 
fece, Instead of a point image, a difftaction 
disc of finite dimensions ie seen whose 
dimensions cannot be smaller than 2 cer 
tain fraction of the wave length of light 
This causes a limi of the resolution which 
can be shown by the formula Y=; where 
NA is the numerical aperture of the ob- 
jective, 


This Limit is considerably greater if the 
ens system is not completely corrected 
and the resolving power is considerably 
impaired. For a full underscanding and 


Objrainas wi Tir Dieprgs 
(et, 18am, acramats ht, I, spectre. 
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jdgmene of the perfection of a lens, the 
designer therefore has to employ, in addi 
ion to methods hased on geometrical 
optics, other methods derived from wave 
pac This Knowledge of wave optics 
plays an especially important pare in the 
Uetetmination of coleeances for which the 
Jens system should be manufsecured. 


Recent results in the wave optical inter 
pretation of the image have demonstrated 
the influence which the construction of the 
lent may have on the contrast of the de- 

sn the image, ‘The aim of ebtaiaing 
Images of maximum conerase then re 
fea ea adieignal probe a ihe Si 
provement of microscopes. Work on this, 
problem has provided us with instruments 
‘which have ser neve standards of perform 
ance, and continuing research should lead 
to even better optical designsin the future. 


‘The materials available for the was of 
the optical designer have grown in alimber 
and quality. Charles A. Spencer made his 
own optical glass during the middle of the. 
ch eentary, He also used natural mace- 

Is such a8 fluorite, Optical glass manu 
facture was developed greatly in Bucope 
during the latter half of the century and 
‘was taken up again by Americans duria 
the Picse Would War. We met our needs 
during ehis period hy escablishing an optic 
cal glass plant ac Hamber, g 


For many years fine optical glass has 
been available feom several sources in the 
Umted States ag well as Furope, snd the 
hoiceofrelticeve indices std depersions 
New, unusual glasses hays beea made from 
rare Oxides and are available to AO lens, 
designers. 


Good workmanship interprets careful 
design and proves the work of the desigo- 
cr, Experimental lenses are made and tested 
to check every new design, to see thar ie 
fulfills ics purpose and to determine if ic 
cane prodiced economically, Good work 
manship is teyealed in the unifurmity of 
the lenses and mountings Tike lenses are 
interchangeable optically as well as mc 
chanieally. An exhanstive inspection cou 
sine guards the quality of Spencer iaseru- 
sents and secesorey: The cenering, sp 
ing, parcentering and parfocalizing of AO. 
Spencer objectives are examples of good 
workmanship, 


Cy 


ileantis Objotion, tap te bttam: Hin, 3-200, 
a, 3a ibm Mo 1 Be 
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Spencer Microscope Objectives 


Apochromatic Objectives 

Of all types of microscope objectives, 
the apochrmacs renesent the closes = 
proach to perfect definition. The most 
Common defects in microscope objectives 
fas the fire of Light of diferent wave 
lengths of the spectrum to focas at the 
tame poine (Chromatic aberration). and 
the failure of ight entering different zo1¢s 
of the lens ro focus at the same point 
(Spherical abecrution), These defecce are 
overcome 0 a remaricahle degree in apo- 
Clromats, wich are gotested chromatic 
tally for three colors of the spectram, an: 
spherically for twos whereas in the achro- 
matic objecrivesthe cortectionsare limited 
ro ewo colors and one respectively. The 
fatural crystal fluorite 1s used to make 
rome of the lens clements. With glass alore 


it is not possible to obrain the necessary 
conrections, 


Apochromats are used for the mose er. 
tical microscopy, both for visual work and 
for phocomicrography. They are especially 
useful in phowomicrography, where colar 
i to he reproduced 


Because of che greater perfection of ax! 
color correction in. apochromatic obj 
fives, the oblique color error is of necessi 
somewhat greater. To compensate for t 
Fealdual color esor, ey mecetoury t0 use 
these nbjerivesin combination wth com- 
nstting eyepicces, A microscope havin, 
fn opeical system wien apnchrematic dhe 
jectives and compensating cyepieces must 
als have an achromatic condenser wo ob- 
tain the best possible petformance 


Tyas Foss | iat Muimerical | Working Divaase 
‘a. Mapniicasion | ‘Apecare exis 
% ry 939 
4 995 
3 095 
3 130 
3 140 
2 130 
a 130 
ef 140 
ty 16 


ZForcisned in collar ajasimenc moun, 
sich ee dlaphraa, 


Fluorite Semi-Apochromatic 
Objectives 


The Morice objectives occupy a position 
beevieen apcehromatie and achromatic ab- 
pero in pecdormance and cone. They ace 


arte Objet 


o 


Lo] 


used whete the extremely fine correction 
of apochromats is aot required, Their 
moderste cost is the result of their con- 


struction, which is similar to that of the 
achromatic objectives, with some lenses of 
fluorite crystal used instead of glass 


eae hae 
SSE ae a | ee 


Achromatic Objectives 
Spencer achromatic objectives have been 
developed 10 obtain eyeiiom seesivag 
power and definition with simple, cco- 
nomical construction. Theirchromatic and 
spherical corrections are 90 adjusted chat 
the image is remarkably crisp and free 
from color 
‘Achromatic objectives are used for most 
microscopic work, both visual and poco 


] Nunerieal WorkingDieance 
type Apert 
il nam, 130 


graphic, in which extremely critical opei- 
fal performance is not required. The cot 
siscencly fine performance of Spencer achro- 
matic objectives 1s universally reengai 
and isa resulc of their excellence of desiga 
and construction 

The following listing of objeccive ape 
cifications will help you to selece the most 
suitable optics for your work, 


Toad 
Muyoiisson 
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Spencer Microscope Eyepieces 


Huyghenian Eyepieces 
Huyghenian Byepicces ate usually sup- 
plied for visual work and are standard 
Equipment of High School, Leboracory 
and Mecical Microscopes. ‘they cnnrain 
two plano-convex lens elements, The focal 
plane is hetween these lenses and the dis 


icagm provides 4 convenient holder for 
tienes or sales used when counting Or 
measuring details in the Bald. 


ink 
[Geo] Power] Pie 


ae | ax | 
us | ox 
wo | 5x 
ia | 108 
ua | isk 
aa | mx 


Wide Field Fyepieces 

Wile Field Eyepieces for uss with com- 

wind microscopes provide a large Geld, 
They are espectaliy’ appreciated by path 
slopieeaed lise ae Dr aoa cae ane 
pation of blood and bacterial smears, The 
corrections attained by adcitional lenses 
in the eyepieces permit the use of a latger 
diaphragm in the eyepiece, thue providing 
a larger field, 


Giro] Power] Pece |CarNoPower] Price 
433 | ax m3 | Lox 
a7 | bx Mn | 5x 
up | ax 1139 | 20x 


Ramsden Eyepieces 
Rusmiden Evepicces are parciculacly well 
suited optically for the use of scales or 
reticules for measuring or counting, Paired 
Ramsden Ryepieres are often incladed in 
the Junior Stereoscopic Microscopes. They 
can’ be used with achromatic or fluorive 


objectives 

= “anere Paine 
sue] Pawer| Pelee \GaeINo| Power | Price 
am | ox un | ox 

im | 10x } urs | 20x 

iy | 35x | iis | 15k 


Compensating Eyepieces 

Jn apoctromanc objecrives the obligne 
degtce of perfection as is the axial color. 
The compensating eyepieces have bees 
designed to compensite for the residual 
oblique color of apechromatie objectiver. 
Because of their higher degree of coxrec- 
sion, compensating eyepieces are frequent- 
Iy uted in making phosomicrographs with 
achromatic objectives 


(GLE PAIRED. 


ae No| Power] Price 
ae | sx 
166 | 5X 
tort | ax 
iss | lox 
19 | Be 
imo | 15k 
im | 28 
174 | 30x 


Tligh Bye Pee 


This miccomerer eyepiece represents the 
ighese cp of precision in constuecion 
and guarantees the greatest possible pre 
Cision of mersurcnene, Instead of he 
visual cross hatts, a finely-raled glass scale 
is used, che conect line of which is replaced 
bya V. This V serves in the usnal way as s 
seferenee poiat for the scale, Each interval 
in the scale is esactly equivalent to one 
evolution of the screw which moves 1 
fractions of a revolution of this screw are 
indicated ky a deum gradasted ineo 100 
purts. The dram may be rocared on che 
screw att vo adjust ie aaro reading to any 
required position. This syscem has impor 
faneadyancager expecially inthe messi. 
mentof largeob jects. Unlike other microm- 
ters, it dacs nor require the traversing 
of the index over che encire length of the 
hject, 28. fraction af one rotation af the 
screvr ivall cat is ever necessary 

In measuring the lengch of an object 
the scale is moved until one of the milli 
meter lines coincides with the margin 0 
the object under examination; and then, by 
fotigg the amount of revolation nevestary 
to bring another line into coincidence wit 
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Screw Micrometer Eyepiece 


Gitayg No.5 M 


drat Eset. 


chelastGivsion cia becead eo hardrods 

“The scale fas thiry divisions, with 
exety filth division indicated by save 
Reed line of double length 


Method of Calibrating Micrometer Discs for Eyepieces 


All of the scales placed in the eyepieces 
have asbittary Iengeh, aad the apparene 
length depends on the magnification, Con- 
secquenely cach scale hws to be calibransd 
for use wieh each combination of objective 


micrometer ad move it uatil one of tie 
dations corresponds exactly with one 
OF the divisions of the eyepicce microm- 
‘The true distance (x) seen on the stage 
micrometer, which corresponds to the 
number of divisions (9) of the evepicce 


Calisto of pier Retin 


@ 


micrometer, is then read, and dividing this 
true discance ky the number of divisions 
of the eyepiece miceomeret, we find 
distance exch one subecnds: (= x/9). Th 
aumber of divisions covered by the speci- 
tnen,onltplisd bythe calibeacon consent 
(e) gives the length of the specimen, Once 
an eyepiece micrometerhasbeen calibrated, 
ceed nor be recalibraved when used witht 
the same eyepisce, the same objective and 
the sume tube Jengeh, Ifthe cube lengch of 
the microwcope with edjustable draw tube 
ts changed, these values change propor 
sionally, and this may bring che values of 
the eyepiece scale to an even value, A 
slighe movement of the draw eubs causce 
lisele lass of definition, bur any change in 
sube length from the correct value of 160 
mm. increases the spherical aberration 
(and reduces che definition). If small de= 
tails need aoe be rexolyed a certain amount 
of distinctness in che image may be stcri- 
ficed for convenience in calibrating the 
eyepisce scale 


Measuring and Counting Accessories 


Micrometer discs and ceticules are glass 
discs having finely etched scales. They ase 
placed in the microscope eyepiece for the 
purpose of mecsuring or counting objects 
Viewed theaugh the microscope oF to limit 
the field observed, 

Spencer discs are supplied in ewo diam- 
eter sizes. The 200mm, discs fit old style 
Hayghenian evepieces in which the lange 
of the diaphragm curte up, and also tl 
evepieces Of Spencer Stercoscopic Micro- 
copes. The 21.15 diameter disce fir Spencer 


Heyghenian eyepieces (as well as B. & L., 
Fetes, and Zei) in which ths Tangs of 
the diaphragm turns down. The 21.15 
Glare der are cle Gricne ln tie 
Ramsden and Wide Field eyepicces listed 
for compoind microscopes 
The linear value of the graduations on a 
micrometer dise must be derermined 
i combination of obj 
dece with which it is used. The Catalog 
jd. 400 Stage Micrometer provides an 
accurate sealefor determ ining these values, 


ewes, te Me 
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= Sim. fade iso 
perce) [ND | SHES BSE | 380 | Sm se dye co pure 
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Howard Mold Count Equipment 


These accesories are especially de- 
signed for determination of told caarenr 
in food produces, aldough they cat be 
adapted Bi other uses. 


of the field. The microscope mast be cali- 
braced with disc in place wo give ficld 
diameter of 1, 382m. 

‘The counting chamber io of scandard 


Mold Coun Discsare ruled inco squares, one-piece construction andis supplied with 
each of which is equal t0 1/6 the diametet two cover glasses 
Gabe = 

Nore scription Pre 


43 Howard Mold Goune Dise, 21.1800 di 


ier for wee iy No. 142 Huyonian Sepiece 10% 


1413, Howard Mold Count Dis, 26 nim, digmeter fr a in No. 142 Fayghenian eyepiece, 10X 
417 Howard Mold Counting Chamber (used with No, 413) 


m8 Gi 


‘Glas L.omm. thick for Howard Mold Coasting Chanter 


419 Cover Glass fim, thick for Harvard Mold Counting Chanber 


Stage Mi 


The Spencer Stage Micrometer is a cec~ 
tangular glass side with s photographic 
seale (2mm. long, divided into 209 parts), 
This accessory is used for calibracing any 

aii 


Lai sl holed 


Seale of Nn Hid Sage Maro 
‘Mageifatig atresia WX 


i 


rometer 


vf the eyepiece micrometer discs and for 
measuring field ese A simple method of 
aalibrasing eyepiece micromerets is. de- 
scribed on preceding pages, 


Micrometer Eyepieces — Fixed Scale 


The eye lens of a micrometer eyepiece is 
focusable by spiral action so that che 
micrometer scale can be brought into 
sharp focus, The micrometer disc is screw- 
ed-ta the focusing sleeve and is so designed 
tae i¢ can be removed quickly and easily 
for cleaning, 


415. Micrometer eyepiece 6X, smm_ sale 
divided ine 50 pare 

420. Micrometer eyepits 10X, sm, sale 
divided ino 100 pres 


Sesh of Minow Byer No 183 
co Eyipaee Ne. #0. 


ey See af Mine 


ld 
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Microscope condensers aud che mounts 
that hold them ate listed separately. The 
type of moune to order is determined By 
the constniction of the microscope and. by 
the facilities needed, such as centering and 
oblique light 

Most Spencer Laboratory and Rescasch 
Microscopes have the fork-type substage 
construction aad any fork-type mount can 
be used 

Niheiljpicchetay« meat foela aeiero 
scope with a substage ring (either quick 
ferew, rack and pinion, or spiral focusing) 
the outside dlameter of the mount should 
be specif 

Consul the chart on the opposite page 
for catalog numbers of mounts for varios 

Spence Microscope Condensers. Nos 
JoGand 311 are ideal when only che lower 
Tedium powered objectives are used, 
‘Their numerical aperture of 0,66 provides 
fall dilimination for objectives up to the 
dinin, and saves the refocusing thecwould 


Lefer right: Coalinert NARS, NADA oh Ni 


(draate NALS, Ara 


rte bl 
Meda 
sen 


c Spencer Nos. 302 and 304 Abbe-rype 
1.25. These condensers contain two lens 
elements and are the ones supplied as 
feandard cquipment on medica! micro- 
scopes. With the top element in place it 
will illuminate fully the apercure of all 
objectives from che 1.8mm, oi! immersion, 
t0 the 16mm. low power. The top element 
can be easily removed, ibereasing the are 
ff illumination so rhat the Feld of long, 
focal lengeh oF low power objectives eat 
he illuminated evenly. 

The Spencer No. 305 wide angle con- 
denser is a three-iens system. It has a 
numerical apercass of 1.49 and is an eff 
cient, inexpensive condenser for use with 
high aperture objectives. 

Th conformity with the policy of offer- 
ing che bese possible equipment for etch 
individual problem, cwo achromatic con 
densers are olfered. ‘They are fully aplana- 


125 Jip Diep Ring Ma or hee endear 
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tic as well as achromatic, and manufac- 
tured to the same standard as Spencer ob- 
jectives. Microscopes using apochromaric 
objectives aod compensating cycpicces 
must always fe illuminated with an 
achromaticaplanatic condenser co obcain 
the full benefit of the highly corrected 

‘The Spencer No. 320 achromatic-aplana~ 
tic condenser NA. 1.40 always should be 
used with aa objective having a numerical 
aperture greacer than 1.30. 

The Spencer No. 315 N-A, 1.30 achrom- 
atic-aplanatic condenser isal the same gea- 
ral design as the N.A. 140, buc has some 
fearares thar make its use desicable when- 
ever an objective of N.A. 1.30 or less is 
used. It will give hetrer performance than 
the N-A, 140 wherever it can be used 
without sacrificing mamerical aperture in 
the objective. 

All Spencer condensers will illuminace 
the full field of a 161m. objective iwithout 
requiring special adjustment of any kind 

No. 333 Auxiliary Condenser is an extca 
condensing leas for use below che regular 
condenser, Tt raises the focal point of the 
condenser 90 that che apex of che cone of 
ight is raised abour 10mm. above the sur- 
face of the stage. This makes an intense 
illumination at this height for drop cul- 
ruse work, and alarger atea at chs plane of 
the staze for use with low power objec- 
tives, Ie is a0 mounted chat ie is easily 
attached and can be swung in or out of the 
optical system by simple lever action, 


Description 


‘Abe Condenser N 
orl 
Alte 


1.35 for we tn 


Gedenser NAC 

Wide Arete Condenser Ni 40 

Ati Cinder KR 88 with di 

aut Abe Condenser N-A.66 with dis: 
‘ran forse in tree. mous 

sist Achromatic and Aplancie Condemer 
WATS 

43208 Achromasi ne Aplanase Condenser 
NAGA. cscctsate 

293 Aunilry Condeaser 


“The above dectprior—and 
condetsers only Coodesset mounts ate Hated spe 
snialy telow. 
324 Noncentrable condenser moueting 
With ceding or fork-ype take 
Baers 
Ente a thone lar No. 305 Conemer 
Noncentenble condeeser noustiog 
‘vith iis diaohragm for quick screw 
soit 
Coctable mouoting with ie dia 
rag le foreeype jubaige’ Used 
Tino, zane No. SL Coins 
Satie a sbove for No, 315 Candenit 
Site a shove lor No, 323 Comlemer 
Cocerahie monreing 
gh fate and 
artsy pesuneays, Used 
Gondeone 


moving aout 


(will an aebrolmie eelemcr 


Condenser and Mount Combinations 


Curulog No. of | Cacalog No, of 
Nowchreribie | (Cetlog No, of | cenceabie Moune 
‘Mune Ceesrable Moune | with Obvigut Light 
3 ue 
Fr Sas 3 
Bs 149 Wie Angle 3 ae si 
33 {Yo Achromatic a cc 30 
jpuee. | 
0 140 ABhromace v6 v1 aa 
eee || | 
Foe Specs ing Type Snag 
Gialog Ne 
Catal No. Deri of Condenser ReccaenicHone 
Be one as 
Es] 135 Atte 33 


Dark Blea Lun oaters if, Nu 324 wit btlte lamp: ght, Ne. 30. 


Dark Field Mluminators 


The dark Feld ileminator is now ae- 
cepted as a standard accessory to. the 
lcrosope replacing the aubstege cone 
denser for certain types of work. 

Tl ec leacra ea elo 
are identical optically and vary only in 
Hemet oneaeeee ene 
dient aypes of subst equipment, Ad 
rere cope cutie ant aes aa 
incegal pur ofthe illuminator one proper 
pe eigee aware 
on the atta ep 


There are two types of illuminators— 
cone using a separate microscope Inmp of 
suflicient intensity, the other having the 
illumioane which is an eleceric light (6V- 
1.7 Amp.) with its condensing lens i 
tegeal such as in Catalog No. 328. This is 
the newest, most satisfactory, and most 
easily adjusted instrament, being designed 
with cwo sets of concentric “adjusting 
screws: one for centering the illuminane, 
the other for the optical unit, 

Successful dark field illumination ie 
secured with an objective of 0.85 numeri- 
cal aperture. ‘This aperture is obtained 
with cither a funnel stop properly placed 
in objectives of grearec N.A, or by using 
an objective in which is built an iis 
diaphragm. 


2 


& 
No. 


Deediption Prise 
28 Dark Field Mluminatoe with bailed 
Tighe source wo fr sarpited race ard 

psn suhstaze Tacluler one bulb and 

sre sp (unalomer oie 
Sue ay No. 328 tot reseacch forke 
ype aubstages 
Etisens No. 328 roe quik stew aul 
Sea ena ‘S 
Resistance to adape No. 334 bull tO 
229 vole current, AG er DC... 
Reierance 10 ad 334 bull 
HO vole euzent, AC. oF BC. 
“Transformer 29 ieepdown 110 voit al- 
cerracing cerert #0 6.5 voles 
Variable tranafortner wo ep down 110 
vole 8.6. carrene 60 ope ts 63 vols 
‘Bulb—e.3 V1.7 amp. for above... MCP 
Balb65 V7 amp, Poste forme 
‘wits No. 31'Dke Pld 
Buk Fell Godcie waue 
ing towns fr use with research (ype 
subscige,Inclades apereate sean 
SameseNo. 33910 Be quiet crew mb 
rages bat with centring moune 
Stine as No. 339 0 flesimplifed rack 
eon, orecype sabwagese 
‘with featering nonne % 


Note: Special fans! stops mans be made for objectives 
‘ther dhan our owa manufacture unl for this works 
lighe addicial churge ie made The chinctive 
‘ould be seat wo che factory to dasure props ftp. 


co) 


Spencer Fluorescence Accessories 


By means of this inexpensive set of ac- 
cessuries any standard moaocular micro 
ope can be converted to a simple fiu- 
rexence microscope, Acidlast microor 
ganiss inclading those of tuberculosis 
fimd leprosy can then be identified by che 
Mluorescence method™ 


Extreme contrsst’ makes the bacteria 
easily recognizable at the comparatively 
low magnification of 400 diameters. They 
can be located with an § mm. objective 
20X compensating eyepiece combination, 
and the resulting wide field makes possible 
a saving of one-fourch to one-thied in the 
time required for searching, 


Acaore for Presets Miewenty: 
‘Srjan Mirror 3. Uhm El Jor Lamp 


Designed for use with Spencer Nos. 349, 
351 or 353 lamps, it consists of a yellow 
filter to fit in the microscope evepiece (1), 
fan aluminuin mirror co fic over che ucual 
micror (2), and an ulera-violee filter to 
fie the lamp (3). 


Ge 
Ne. Deseription 
36) Fluocsxsncs Accesories for No. 353 


lam. ae 
393. Univeral Nicnicone Lap wich 63 
walt, 35ampers, clear bo heveh bse 
es aed eater j 


“Billig om rages. 


1, Yellow Eypiee Fite 2 Alten Birt 


Spencer 


These Magnifiers are computed with ehe 
same cere and manufactured by the sane 
exact methods as are employed in the con- 
struction of other Spencer high-gtade op- 
tical products. They will be found to be 
of uniformly excellent quality and to ad- 
here rigidly co the specifications by which 
they are described. 

Two different styles of mountings are 
offered according to the different purposes 
for which they are used, The A’ mounts 


Magnifiers 


are black lacquered brass for dissecting 
Imieroscopes, @ mounts, ia folding cases 
are chromium plated, 

DOUBLETS are composed of ewo plang- 
conver lenses accurately ground and pol 
ished and suitably mounted. 

“TRIPLE APLANATSarecozrected, both 
spherically and chromatically. They. are 
remarkable for their large flat Geld, free- 
dom from distortion, brilliancy of illami- 
nation, and greater working discance. 


Grtalog | Magni- Mil | toches 
Sz 7 
a Ri 
i x 
zm 16 
3% a 
a 
3 a 
: 
te x 
ae cy 


Working | Diameter 
Distance | Real Fel | Mount | Price 
2 2 Mer 
rt re | Disccting 
a 1 |wicrercopes 
2 2 © 
is 16 Folding 
a 1 Case 
| xe | 30 for : 
345 20 | Dissecting 
18s 15 | sticoreapes 
sa » 
2s 30 | © Folding 
134 15 Ce 
iva 


Leis Denes Magar te © to 
et eft, Dobler be A Manes 


1 Rute Url 
right, Triple Aplanet in A Mae 


" 


‘Tb Spear Urility Magsifen No.0 


Utility Magnifiers 


A magnifier i8 of vslue in investigatin 
any eails or chacncetistion which ate 
fog stall forthe anaiced eye to aecleatly 

When a magnifier ie placed in front (and 
close) tn human eye, fe increases the p> 
parent sire of the ebject under examina 
fy ss inctnsing the desi ible to 


The Spencer Utility Magnifier ie de 
signed shearer oh lures ans or sch 
fnecramenes diesecton, iagpection of min- 
eral textiles paper, castings, insects, and 
Faay peal icee Te ee astse ste le 
the lens rigidly at the proper focal di 
fence, The 43K lens Raving theet lens 
clemeats, is contected’ for dhromauic and 
spherical sberations. The lent ie 36mm 
in diamerer. Tr gives an extremely large 
field 


G24 Spencer ngerjriot Majer, sane 
atts bu wl as tilled a= 
ent coding dispesiares ? 

695, Mieey Dospontive 

61) Heery Dispostive 

29. Combisnd Bases Henry Bi 
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Immersion Oil 


Crown Immersion Oil is a aynehetic 
product developed ca meet the exacting 
requirements of miceoscopy. Opeically it 
has an np of L.SIS and a éispersion about 


objerre ocver ae Ba 
{ally applied and removed, t bas largely 
replaced cedarwood ofl in’ many labors. 
tories 


Cedarwood vil is also available for 


mnicroscopiscs wha may prefer it 


14 Gowa imine 
gto ate 

‘10 Cows Inmentbn Oi; 13s ta pain 
hoe if 

aap Cons tenn i 40a pa 
porte ns 

44 Cova Inewion Oil, pt in pla 
fone mae 


{6130 Calarwood Imncction Gil, i ae. in 
appbicaor Boece 

ca Ctbrewoed Tuneion Ol, Y we 
ain boete 


an 


plait boot, 


Gro Posi OF 


NS Mahal Stage 


Spencer Mechanical Stages 


Spencer Mechanical Stages, for square 
‘sage microscopes, ate designed cp facili 
tate the complete exploration of a slide. 
Four of the stages are graduared so that 
‘the positions of selected fclda in che apeci- 
men may be recorded and located again, 
The vernicrson stages Nos, 489 and 490 are 


adjustuble. The adjustable verniers are 
desitable if the mechanical stage is 10 be 
‘used on more than one microscope; they 
provide for correcting the readings of the 
grdvations so thar atcas observed and 
fecorded on one microscope can he re- 
located on a different miccoscope. 


v 


Allah heaechaeieal oegeenre deni 
do ft plain square sages with sides 
sOSmu oF lnspers They may bo fastened 
in place quickly oc removed as easily, 
Iecaionialace ane edie oie 
ceanbeonces, They nec bull urdiy, with 
Sceoott ged peu verse wl penton move 
fnenes i both. Gitecione, Smodchuess Is 
ttiained chrough special bearing conetrse 
one Chonda eaENC HAE cy Tor 
Leng ae eeneuer sarees 
Iie po uueicis vate the neve 
Clge of the slide'can be brought in foots 
Fritigub ay part ol ibe mectacicl seg 
Striking ‘the’ objective. All mechanical 
eager ace finisbed io durable Leck aod 
hcosinm, Ineyatceipplid a leatiens te 


No. 484 Mechanical Stage has. co-and- 
fro movement of 50mm. and a lateral 
movement of 75mm. It accommudaces 
slides 25 x 75mm. and 50 x 75mm., but i= 
not graduated. Tt may be used On any 
Speacer square stage microscape. 


No. 485 Mechanical Stage is heavier 
than No. 484 and has graduations and 
fixed verniers reading eo 1/10mm. 


No, 489 Mechanical Scage is the, same 
2s No. 485 bur has adjusements to change 
the vernice readings, so. that readings 
locating. definite pines in a specimen, 
observed on one micrascope, are made 

aulable gn any other to which the stage 


No, 490 Mechanical Stages like 489 but 
haga longer lateral rack and special slide 
lump designed 1 accommodace eicher che 
25x 75mm. or 50x Tl4mm. slides wich a8 


used inunilk and in dairy labocatory work. 


ain Mechanical Stage tke 25 75 

er sx sm aides 

185. Gradanat Mecharvesl Stage sake 
Bee Wazinn 

oy Sipe ae bt wth jrvinon io 

490 Gradaarl Nechinial Stage oie 
Teast aot desired with above 


dee 


Ne d8t Maciel Stat 


Ne 481 Mikenial Ste 


s ) Maanial Stee 


The Sever Gara Lachia No.3. 


Spencer Camera Lucida 


These instruments, of rhe Abbe-rype, 
are now offered for both che regular lab= 
forimmcy microscopes (monohjective) aed 
the stereoscopic microscope, the chicf 
difference being in the mitrors—the large 
fields of the larter necessitating larger 
mirrors. 

‘The entire field of the microscopes 
he viewed feom above the prism, aad che 
light can be so regulated 28 to show both 
the object and the drawing peacil wich 
the same intensity 
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In No, $00 vo concentric adjusting 
serews are provided for correctly centering 
the instrument over the eyepiece. 

“The entire prism box is hinged to owing 
on a hosizontal axis and as easily thrown 
out of porition for changing evepieces ot 
for careful examination of the objecs with 
fue the interposition of the prism. 

‘The mirror js supported on an adjustsble 
har graduated to indicate the diseance of 
the mirror from the microscope, Gradua- 
tions ste also provided to indicate the 
angle of inclination of the mitror. 

Th, No, 300 the relative intensity of il- 
lumination of the object snd drawing 
pencil is regulaced by ovo carefully graded 
feriesot neutral tine filters,one beeween rhe 
prism and che eyepiece, anu the other be 
fveen the prism nd the mirror. 

No. 505 dfiers from No. S00 in the omie- 
sion of die acuttal tine filers beeween the 
prism and the eyepiece, aad also the cen- 
tering screws from the prism box. 


Ge 
No. Description ce 


300 Gunera Lisi tn eve 

$s Ginera Liens sn ease 

Sai Gamera Dacia cima 1 No S00 ae 
i Micreecopet 


Dual-Cone Revolying Nosepiece 


The accuracy of the centering of the 
objectives on the nosepicee depends upon 


Details of he DaalconeRerleng Nath, 


the precision with which the part holding 
the objective revolves. In the Spencer 
Dual-Cone Revolving Nosepicce the bear 
ing shaft is doable the usual length and 
has ewo conical beurings chat are drawn 
together with a stew to mancain positive 
aligumene, A spring insures a definite stop 
centering each objective. 


Deseaipion 


Si). Single Objective Adspee 
$10 Double Nonepiece 
435. Triple Nosepece 
440) Quadrsple Nowe 


Tbe Sper Desessiraio Kept Ni $2 


Demonstration Eyepiece 


Demonsctation eyspi 
any laboratory microscop 
persons eo view the seme fid at th 
time, They are of inestimable value both 
for quizes and stady. A. convenicatly 
Tocaced pointer castly moved to a 
of che field(s visible at tbe sme ti 
both eyepieces. 

The tide rube exeencls out horizontall 


and the eyepiece revolves about the axis 
fof the extension tube, 40 that the user of 


Microproje 


Some instructors hesicate to pass ouc c0 
students their more valuable slides or 
specimens sequicing experience for proper 
iltuminaton, Such subjeercan be exhibit 
ed by using « prism over che eyepiece and 
Projecting the image ontn a provnd glass 
OF opaque screen, 

Any microscope, preferably one having 
a cubstage condenser, can be transformed 
into a simple microprojector, The dright- 
ness of the image, of course, depends 
the inteasity of the light source, as well as 
upon the magnification, projection dis 
tance, room lighting conditions, etc A 
Tow power objective, small screen and 
short projection distance will give best 


sion can 


cline his eyepiece at 
wy angle to the vertical that is conveni 
sat. The auxiliary eyepiece is focusable 
independently of the one at the micro 
Scope cube by a knurled ring in the exten- 


Desciston Paice 


432. Demonsracin Bypass with OR 
aw Bemisrsio piece wien Exe 
ness 


tion Prism 


Ge 
Ne, Deseepeln Price 


345 Priva, 45° eypey hinged eo clamp 
mich Gis outa diaerer eyepiece 


Ne 3H Picton Pri 


Vo) 


Darkfield Quebec Colony Counter 


The new, improved Darkfield Quebec 
Colony Cannter reveals colanies ot bacteria 
clealy against 2 dark background. The 


illumination fs unifarm; bright eanug 
show the smaller colonies and to ass 
distinguishing colonies from other struc- 
tures, yet free from glare. Counting is 
facilltated while fatigue 1s reduced, 


Magnification 
Baie bons 
papal gees ys Aeneas 
ee aes ae sae 


Miumination 


lamination is brighter than from the 
previous model. Since the instrument re- 
maine cool, ventilation is not tequired and 
the illumieanc is ina closed cise, Bulbs 
he replaced readily 


Design 

‘The frone surface is inclined ae an angle 
found comfortable for most technicians 
Anvauxiiary tilting hase is available when 
greater oF less slope is desieable, 


Guide Plates 
A Wolifhuegel guide plate is supplied 
with the inssrument, Steware and Jeler 
guide plates are also available if desired. 


Centering Screws 


Centering screws are provided so thac 
the Poul dish maybe centered when 
circularly ruled plaies are use. 


Case and Finish 
‘The case is built of sheet metsl 
1OlG long 
10154" wide 
10}4" high 
The instrument is styled w conform 


with the modern laboratory and finished 
in a tich maroon 


Gi No. Deseicion 

20 eines wth Wolf ep! pce a 
fovea, Oval sab 

3 Sanne se No, a0 be wie 0 wat, 
Bpsolebab 

S33 Avery Len 

3332 Wolihurgel Couniog Plate 

33% Sevace Counnng Phe 

BH. jefers Couing Pate, 

29, Esra Dub 40 wat, 2D vol. MCP 

2936. Atalay Tiling Bae. 

5337. Bra Dal, $0oate230 wale MCP 


Wilibased 


9 


Microscope 


Microrcope illuminators may be classi- 
fied broadly into two types, chose with an 
illuminated surface and chose with lens 
systems and refleccors, 
Lamps of the first type have a source of 
€ arranged co illuminate 4 diffusing 
surface as unilormly as possible. This 
Iriphr surface tien becomes the source of 
light, They sr convenicnt, genecally lcas 
expensive than lamps with lenses, but also 
Jess efficient. Nos. 385, 361, and 362 are of 
this type 
The second type has a lens system to 
dicecr and control the concentrated light 
for best mictoscopy. A properly adjussed 
cor behind the light souree provides 
additional increase in intensity, Such a 
lamp usually is focused on the iris dise 
phrtgm of the microscope, and the micco- 
scope condenser focused to bring the iris 
diaphragm of the lamp into focus with the 
stimen. When adjusted in chix manner 
€ iis diaphragm of the lamp is 2 ficld 
stop and che iris diaphesgm of the conden= 
set is an aperture stop, Illuminators of the 
Nos. 0 356 series, and the Nos. 369 


Iluminators 


v 


Universal Microscope Lamp 


The Spencer Universal Microscope Lamp 
fillsa long felt need for « smal illuminator, 
designed to give all types of {lJumination 
generally used in microscopy, as well as 
providing 2 compact, adapeable light 
sontce fot general laboratory work 


Ie serves as an intense source of light and 
yet is cool enough 10 handle and adjust 
‘The lamp house is constructed of alu 
hum and, in addition wo being well-ven 
dilated, is provided 

the surface ares and dissipate heat Modern 
and atcractive in appearance, itis universal 
in application and Tow in price. 


fins to increase 


‘The triple lens condensing system is in a 
spiral focusing mount and provides sup- 
port for che filter holder or iris diaplh 

Cobalt, heae-absorbing glass, acueral den 
sity or color filers for phoromicrogesphic 
work may be inserted in the filter holder, 


‘The same aize filter is used in the sub 
stage of the Spencer microscopes as is used 
in the lamp, An iis diaphragm, available 
for use on the lamp, slips over edhe froar 
Jens mount in plave of che filter holder and 
swill hold any of the filers in position. The 
Jamp (s 2 brilliane source which may be 
focused from a sharp image of the filament 
co an cvealy illuminated spot of light 


‘The 6.5 volt, 2.75 ampere, bayonet base, 
single filament type bulb may be easity 
changed, The voltige is coutrolled by 
variable transformer. 


No. 353 Lamp is mounted in a three 
ink jackkaife suppore and cas i 
angular basc, Ie may be removed from the 
base for mounting oa the Spencer Stereo 
scopic Microscopes. 


Spencer Universal Microscope Lamp No 
351 is supplied with an optical bench for 
Ateachment to mon-objectixe microscopes 
It is supplied without the base and links, 
but for the uses who may wish these acces 
sories also, No. 349 is lisced 

No. 336 Lamp is mounced on a rod six 
inches long to be used on any ring stand 
for illuminating scales, diale, and gages, 
and to provide ''spot’ illumination where 
required in laboratory use. 


Univeral Mean Camp Ne 33 


oI 


Adjustable Laboratory Lamp 


Adjuseable Lamps Nos, 369 and_370 
anect wide range of laboratory uses, They 
inay be used for all geveral microscope il 
lumination, for dark field work, and for 
photomierography. 


Effective illuminatioa is furnished by 
the combination of 10) ware hulh, silvered 
reflector, and eifective system of condens- 
ing lenses. The sive of ehe illaminaced field 
iscou:rolled by means of an iris diaphsagm 
swith graduations. The lamp is focused by 
adjustment of the stide unit concatning the 
bulb and reflector: 


The 


is easily adjustable on its sup- 
pore, both as 0 angle and height. The 
Terge, heavy base and upright holds the 
lamp house rigidly in adjustmene 

Heat is dissipated by the ventilated lamp 
house. A non-hear-conducting button zt 
the hack of the lamp house makes i¢ easy 
for the aperator to change the angle of the 
light while working. 


The finish is a combination of crinkled 
black enamel and chromium plating. A 
five-foot cord, having a switch between 
lamp and plug, is supplied. Regular equip- 
ment includes blue and ground glasses or 
Coring Daylite Glass, as ordered. 


Dimensions 


+ of Base, 63¢ inches. Length of 
lamp, 7 inches. Diametsr of lamp, 4 


inches. Diameter of aperture, 234 inches 


Ne 


0A 


sro8 
5A, 
358 


ose 


mS 
Lamp, complete a3 


410) wats, 120 vob, 
Ise bulb, asd wich one blue aod one 


round las, 
Lamp, complete a8 described, with 
ve Cexting Daylite Glas. 

Same a8 3708, fe withour fei ae 
iheagm 

Same on 3108) bat withone ieee dine 
plea. 


Grown glass, 29§ nshes diameter io 
feNs. 369 en 370 Lampe 

Ilse GlaseFilter 394 inches diamerer 
Daylte iter 294 inches 


Fikes and Water Cell Holder 10 fe 
399 and 370 Lampe 


Water Call 


Neutral Deisiy Fier, 3,3 3ieches, 
Neweal Dens 
transmission 25% 


Fleer 2 


Neutral Dendy Fier, 143 inches, 
caettsanste 

100 wats, 120 vole Medium Sccew 
Base Bald MCP 
125 watt, 250 volt, Medium Screw 
ave B NP 
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Substage Lamps 


‘The compactness and adapsability of 
this Bakelite Substage Lamp makes ic 
particularly useful where simple, port 
able lamp ig required. Tr provides a 
illumination for most work and does not 


produce excessive heat 


The lamp is designed for use cither in an 


upright position ditecely in drone of the 


microscope mirror, or, hy removing the 
Iitror, in 2 horizontal position under the 
microscope condenser 

Consteucted of cough Bakelite composi 
tion, it is capable of withstanding the com 
tinuous hard usage and minor accident 
which occur in a laboratory. The smooth, 
sacin black finish i permanent and easily 
wd, 

For changing bulbs, the lamp is reasily 
parable into two sections. The 10 wate 
bulb furnished has a minimum rep! 
cost and may be connected with any 110. 
120 volt current, Regular equipment in- 
ludes five fect of cord and cither ground 
blue filter or Corning Daylite Glaes Glter, 
as ordered. 415 wart bulh is also available 
and is recommended when the lamp is in- 
readed for use with binocular micto: 


scope, 


Dimensions 


Height, over all, 314 inches. Body 214 
Inches square. Diameter of aperture 11% 


inches, 


Mo Descinron Price 


Bevlishe Ghae 
MIC Belelite Subseage Lanp vith 10 
wate, 110 0lcbuly cd prownd g 
ole, Candelabra Base 

Mee 


S815. aes, Lb 
Bub 


Sota Lamy Na 3S nied i fms of stage 


Solari Lamy No 85 ed ble sts 


9 


Chalet Type Microscope Lamp 


No. $61 Microscope Lamp is small and 
inexpensive, giving suficient illumination 
for use with binocular microscopes when 
objectives of high magoifying power are 
vse 

Ie is equipped with a 60 ware, 120 vole 
hulh, This bulb is standard and can be 
purchased at any electrical supply store. 

The lamp is so well-veatilared that it 
can be handled comfortably at any sime, 
‘The visor over the light opening is s0 ar 
ranged thae, when the lamp is tenor twelve 
inches from the microscope, the eyes at the 
eyepiece are shaded. 

A blue glass. ground on one side, is 
inserted in the aperture. A coggle switch 
is conveniently located neer the base. Five 
fect of cord with plug ave ineladed 


Dimensions 


Heighe, over all, 7 inches. Body, 4 
inches square. Apercure, 234 x 314 inches 


fi Dene Trice 
$3) Micah Tne ie vee 
120 vals, frosted, Type D, medinm: 
nlby One Bie an 
me side 
$61 retentive btw rose 
tli inplace of bine pound ga. 
56) 60 wae, 12 vale frou, ep D, 


Mediu Serew Base Bu.» MCE 


Chale Tape Mieepe Law No. 31 


10) 
Spencer Hematological Equipment 


Hb-Meter 


and 
“Bright-Line” 
Haemacytometer 


eemsoanenr Bo, 18) 


Spencer “Bright-Line” Haemacytometer 


The Spencer" Brignt-Line” Haemacyto- 
meter is an inseramene of many applica 
tions: for veast counts; for dust counts; for 
counts sn spiral, salivary, or other body, 
fluids. However its chief use is for making 
red and white blood cell counes, For this 
work ic has become 2 standard in most 
horpieals and clinical Isborarories, an in- 

able aid to many chousinds of 
ins and students 


dispen 
physic 


The unique and most noticeable fearure 
of the “Bright-Line’ Counting Chamber 
is the sharp conteast of the bright lines 
against the darker metalized background, 


Jn manufacturiog the “BrightLine! 
Chamber, metal is deposited on the glass 
Counting areas in a very thin semitrans 
parentlayer, and the lines are ruled through 
the metal. ‘This metal coacing is then 
fused inco the glass. 


Superior Visibility Through 
Contrast 


result from the se of this Hacmacyto- 
meter, with les fatigue and eyestea, be 

use the visibility superior wo tide of 
other chambers, Under the microscope rhe 
parent darker ackground, wih the co 

puscles dhtuws into bold relic, The vis 
Usiey of the lines depends manly on this 
conttase, The Uiple dividing Vines show 


clearly which ceils lie within the conneing, 


ary to secure such 
astment of the illumioation a8 is re 
quired with lines ruled in glass. There is 
1 glare to fog vision, The blond corpuscles 
or other particles in the field stand out 


an exact 


The" BigiLine” 


senine Chair 


clearly. Ie is not necessary to stop down 
the condense a itis ch other chambers, 
since the lines can he seen ar any apening 
of the condenser diaphragm. 

Green lighe is nor nzcessary wich this 
chamber, but if the user prefers light of 
this color, a green fileer is available and 
may be used. (Catalog No, 307). 


Better Distribution of Corpuscles 


‘Because of the differences in the surface 
temion characteristics of the metalized 
surface on the "“Bright-Line™” Counting 
Chamber and the glass surface of the cover, 
the corpuscles are distribuced evenly and 
the chamber js more easily filled. Even 
distribution of corpuscles is recognized 
necessity for accurate counts, This for- 
tomate characteristic of the Spencer Count- 
ing Chamber is a real aid in counting and 
increases its value, 


Precise Construction 


The DrigheLine* Gounding Ch 
isa single piece of glass with 2n H. 

eee 
raised supports to hald the cover glass the 
proper O.lmm, distance above these areas 
and a concave indentation on the back 
and. polish che commung  plateant and 
cover glasses to correct size. The two cover 
glasses supplied with each chamber have 
plane polished surfaces to insure good con- 
tact with the cover glass supports, 

The slight concavity on the underside, 
direcely under the rulings, has beea ineco” 
duced so that scratches which would im- 
pair eflicierey will not appear in chis area 
ff the lower surface of the chamber. This 
increases the useful life of the chamber. 

Every counting chamber is rested by 
ceaacting scleatific methods. The National 


ber 


a 


Ruling jor" Beghe-Line" Costing Chamber 


ores of Standards cersiication is avail- 
able ata stall additional charge. 


The lenthreite caer are plete and 
provide space for the councing, chamber, 
over glass, and pipertes ‘There is suf. 
ficient space in all Spencer microscope 
cabiners or careying cases for a Hacmacy- 
tometer, 


The Spencer “Bright-Line’’ Huemacyro- 
eter is betist—it must be seen under a 
microscope it an aceual cese to realize fully 
its advantages. 


Standard Outfit 
Haemacytometer Listing 


Si 
No. 
Tage Cari Red Pipette on 
M454 Certsed White Piper 

146 Red Pipecre 

1438 Waive Bpete - 
HHA Cover Glios 0 mam 
tae G 
63 
un 


SOME lance a pipet 
Sane e148, le wath 
Seg ne" Coursing Chamber, 
Deuble improved Nesbeucr Rule, 
howe caver Rasen 
ighe Lae" Coueng Chane, 
Donte imposed Nese Ri 
ith eo mm, cover gles 
cay 1982, ue ich cab ad 
fone: gles carifed esse ees 
Cardboard Cas tr Hiemacvioncter 
Teter Cai forHoenae rts 
slats eR aR 


Toe Spencer Hb-Meter Ne, 108 


Spencer Hb-Meter 


For measuring the hemoglobin concen~ 
tration of blood ar the bedside of in the 
physician’ office, che American Opeical 
Company has designed a small hemoglo- 
Finomerer jn which s permanent. glass 
wedge is used us 4 standard vo make 
irate colorimetric comparisons. No dil 
revjutred, Less than three minutes ts needed 
to make this simple determination with 
laboratory accuracy. 


Wedge for Comparison 


A deine hicks of mole blood 
is compared wich a glass wedge having 
slovilar absorpeion characterises cheoegte 
Saris Weve cet eee veamel by aie 
builtin eyepiece filter. The thaximurt aby 
sorption Of Hiemoglobia occurs\for visual 
Tight in the green band of the spectrum, 
and ies in this range that the comparison 
Of hemolyzed blood and the glass wedge 
is made. Fortunately maximum visual er 
Sirivity also ecurs in the green range of 
the visible epeceram, 


Peecise Glass Chamber 


The double chamber, similar wo the 
haemacytometer, has an H-shaped moat 


which seperates the two fclds and spacing 
shoulders, A cover glass of equal thickness 
is held against the chamber by means of 
a metal clip. Two chamber plates may be 
vsed in place of a plate and cover In order 
w provide = double depth blood layer 9 

the precision of messurement at 
moglobin levels. 


Blood Quickly Hemolyzed 


With the chamber offset so chat one pla- 
eau is exposed, 2 drop of blood is placed 
directly on it. 

The dtop of blood és then hemolyzed by 
agitating gently wich a hemolysis «p- 
Plicstor consisting of a small wooden 
stick tipped with = hemelyzing agene 

The hemolyzing process can ke followed 
visually, and is complete when the blood 
loses its cloudy appearance end becomes a 
lent red solusion, Acchis poin che cha 
er ix pushed completely’ into the clip, 
trliere fr is held femfy againse dhe cover 
‘lass as one unit, The complere clip és in= 
serted in a sloc in the instrumenc, and is 
now ready for use 

With laboratory samples of blood the 
hemolysis may preferably be made in a 
small test tbe. The assemhied chamber 


Secer Hb Mer disassembled ah pnw of tread bale 


may then be filled with hemolyzed blood 

action and each aide of the 
be used successively without 
cleaning between ewo samples, 


Buik 


'n Tlumination 


The Speacer Hb-Meter has its ows buil- 
in light source which can be operated 
either with batteries orfrom » 110-120 volt 
‘outlet by means of an accessory transfori- 
ec of resistance. When the transformer is 
plugged in, the batteries are ausomatically 
cur oue of the circuit, The lamp illuminates 
aan apercure, one half of which is covered 


by a glass wedge, and one half hy the 
chamber and caver glass when in position 
Light coming through cach half of the 
aperture is directed by a combination right 
angle biprism, and viewed through the 
exepicce. 


Direct Reading Scales 

‘The glass camparison wedge ie moved by 
a small meeal knob extending through a 
slot in the side of the instromens. Once the 
Be re been matched, the hemoglobin 
concentration is read directly trom. the 
scale, using the index mark on the knob 
as an indicator. A single serting permits 


Lele arbi: Chip, oer Glate, Chonke, Hemolste Applicat 


Transformir Na. 10S 


reading of hemoglobin ia geams pee 109 
muller, orn tems of pencutage based 
0 1515 1455, or 13.8 grams per 100 mil 
TtietsGqualing 100 pe cen 


Benefits from New Construction 


1, The Spencer Hb-Merer yields hemo- 
globin determinations comparable with 
those of the best laborstory methods 


2. Complete readings can be made in 2or 5 


3. Hasily carried in the hand, in the poc- 
Ket, of in the doctor's bag with his 
other instruments, 


4. Marching of the green eplit field ise 
ara cones 69 precio The coat 
parison wedge of pecmanent glass hae 
lighe absurption chacucreristics almost 
identical with those of hemogiobin foe 
the wavelength tinge in which com 
parsons are made. 


5. The use of hemolyzed blood eliminazes 
ctrors due to eacbidity so. chat che in 
Tensity variations of light pasting 
through the blood samples arc caused 
only by true absorpeion of the lighe by 
hemoglobin. 


oI 


Rehan Ne 1030 


6 Inexpensive, disposable hemolysis ap- 
plicators are the only supplies neces- 


7. The instrument is easy co clean and dry 
for subsequence use 


Ge 
No. Description Price 
100) Hb Meter outs, consisting of Ub. 
Meer, complete with 1 bly and 2 
Taweriss, ih cuseproot pouch: ace 
nen dips oe 
‘one chai 
over pass fe 
Meapplicaors 3 
1002. Charter Chip 


1005 Bulb, Masla No. 239 Cwits pup 
te f 

1008 avery, senda’ ese C Pashligh 

1¢00 Duse Poul, 

IMO Arsemury Coss, ey 

2015 Complece Hen Chaser, consstin 
Gf chip, ‘chamber cuver glass, a 
Chamber 

1025 Tranafermer, 29-40 o/c, for ape 


nghbMete to 1) Volt G. outer 


Hemolysss Applieator, 4 vals of 25 
each, it 
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Spencer Microtomes 


From theearly “cutting engines’ ta the 
fine precision miecotomes of today, muuny 
ingehious struments have been developed 
eu thin sections for micros 
Hgatioa, Several outstanding desizus we 
feined and improved by the engineering 
department, Numerous convenience fe 
tues were added. Today, Spencer micro 
comes ate resognized throughouc the w 
se the standard instrament for Ane work 
The various Spencer mierotomes 


described in the following pages. 
ROTARY MICROTOM most 
convenient for cutting serial sections 
from parafia embedded specimens up 
to Th inches 
SLIDING MICROTOMES will se 


‘commodate larger specimens than 10- 
tary microromes, They are used to cut 
materials embedded in celloidin, fro- 
gon and hard materials as well 2¢ those 
in paraffin, 

AUTOMATIC CLINICAL MICRO- 
TOMES are useful where speed in ex- 
amining fromen sections is important, 


They may be used to cut specimens in 
paraffin and celloidin, 

TABLE MICROTOMES are « 
Gemonseration of ‘he pin 


pee 
ating plane scetions for class ase and 


for occasional se not justifying a 
complete inscrument. 


The Effective Ure and Proper Care of 
Micresome, an inscructive booklet wr 
by Oxear W. Richards, Ph.D, i avail 
from the facrory or any branch office 
cost of 25 cents. Stal¥ scientists and rech- 
hicians are ready ac all cimes co 
questionsand help solve your problems. 


flee: Ne, $10 Resery Mcrae 
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No, 810 Rotary Microtome 


Those who desire the convenience of a 
rorary microtome at a moderare cost will 
choose this model. Ie is sturdy, simooth in 
operation and balanced so ther it can be 
stopped ‘osition, 


Feed Mechanism 


A feature of sll Spencer Rotary Micro- 
fomes which prowects che feed mechan 
from shock is the complete independence 
of this mechaniamn from the yettical move: 
ment of the object A spring holds che 
object block under tension in positive con- 

ct with the feed screw, but the block ie 
free to move up and down as the crank is 
turned, ‘The substantial feed screw is at- 
tached to a ratchet wheel 
ing in the notches, Yeeds on 
stroke and is released, sewurning free uf the 
teeth on the downward stroke 

The rotal excursion of the feed is 22mm. 
Sections can he cot from two to forty 
iierons in thickness. A erank at che cnd 
of the feed wrew provides a conveniene 
means of adjusting the object to the kuife 
and of returning the object clamp to the 
beginning of the feed screw when starting, 

ew series of sections, When the object 
up geaches the enteme forward bi 
tion, the feed mechanism anronatical 
ceases (© work, a 


Object Clamp. 

The ball and fla 
hao three adjustin 
object rigidly in posi 


type object clam 
crews 60 hold the 
bmand provide the 


‘Thee eheatin ef Sper Rotary Maroon is 


means for orienting it to any desired posi- 
tion which may be changed ia any plane 
without intecfeting wieh chat already ob- 
tained in anorher plane, The entice clamp 
may be rotted of its axis if any one of 
the screws is loosened. Blocks 33mm. wide 
and 17mm, high may be used. By removing 
an adaprer, a block 27mm, high is accom 
morlated, ‘Three object dics, 74°", 1)" 
and 136” in diameter are supplied 


Knife Holder 

‘The holder is simple, rigid and easily 
adjusted to and from the object. The 
angle of the cutcing edge is adjusesble 
trough a small are 


kK 


Spencer No. 940 knife, 110mm. long and 
of the highest quality steel, is, supplied 
complete with No. 960 Iucle'and No. 955 
handle for sharpening. 


Finish and Case 
The finish ic durable black alcohol 
proof enamel and chromium plating, The 
insteument is shipped in a suitable yrooden 


Size and Weight 
Length 934” 
width 8” 


Height 8!” 
Net Weight 31 ibs. 


No. Deseriprioe Prise 
"810. Spare Romy Mictonme Wi NO, 

9H ne, 90 back, 955 hardle, 

three obett dies ad 869 lean 


pendet fom the vt orto 
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No. 815 Rotary Microtome 


Catalog No. §15 Ro: 
medium size and weight aud provides 
extra sinooth action ae well asan adaptable 
type of knife holder. 


Feed Mechanism 


‘The feed mechanism is independent of 
the vertical movement of the object. The 
threads of the large feed screw are ground 
and lapped into the feed serew nut. The 
facchet whe), actuated by «pal working 
in the notches, 18 secached ro the fee 

screw and forward movement of che object 
block is accomplished only after the speci« 
men haa passed apward beyond the knife 
The pawl is automatically Inte from the 
teeth of the ratchet wheel on che downe 
ward or cutting stroke, 

Total excursion of the feed is 22mm, 
Sections can he cue from two to forty 
inicrons in thickness. A crank at the end of 
the feed screw provitiesa convenient means 
of adjusting the objace uo che Kuife aad of 
returning the object clamp to the position 
necessary for starting 4 dew series of sec 
tions. When the object clamp reaches the 
extreme forward position, the feed x 
chanism ancomatically ceases to work 


Object Clamp 


The ball and flange eype objece clamy 
has thece auhuscing’ screws (0. hi ig he 
object rigidly in position and provide the 
cans for oriencing it to any desired posi- 
tion which can be changed in say plane 
writhouc incerferiug with dat already 
obtained in another plane. The entire 
clamp may be rotaced on its axis iEany one 
of the screws is Inasened For the usial 
work, blocks 32mm, wide aid 17inm, high 
can bé used. By removing on adapter a 
block 27mm, high can be accommodated 
‘Three object discs, %'', 11g" and Mg 
in diameter are supplied. 


Knife Holder 


Double wideh clamps exch suppore the 
hoife aloay 134" at the cutting edge and 
provide for sileing the knife, 


Kaife 

Spencer No, 942 Knife, 120!m, lung 
and of the highest quality see is supplied 
complete with No, 361 back and No. 955 
handle for sharpening. 


Finish and Case 
The finish is durable black alcohol- 
proof enamel and chromium plating. The 
inscrumene is shipped in a strong wood 


Size and Weight 
Length 924” Heigl 
Width 939” 


_____deserption 
7 Rowsy Mi ah Wey 
Tnfe, 981 back, 955. sane, 
bce dice al 959 i eon 
‘Ty substcuce Ne 27 ale holder 
on Now sig 


Slide Sper No 5 Misteie meee te 
tio of We meienet 
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No, 820 Precision Rotary Microtome 


Micto- 


‘The Spencer Precision Routry 
tome No, 890 is designed for th 
tical serial sectioning, It 
stunding for curting sections as thi 
mmicron—for cucting scrial sections of une 
sarying uniformity. ‘There are probably 
more of these inseruments than any sinila 
Eype af microtome in laboratory nse tay. 
Their success arises from sound engincer- 
Ing, exactness in specification of the ma- 
terial used, and from contcol chroughout 
heir manufacture. This instramene is rigid 
and massive in construction yet precize 
and convenient to use. 


Feed Mechanism 


The feed mechanism—a very imporsane 
clement in a microtome —is entisely ia- 
dependent of the vertical movement of the 
object. Ie is buile rigidly into the bss 
casting. The extra large feed screw 1s care- 
folly ground and lapped into the feed screw 
nu, The ratchet wheel is atcached to the 
feed screw, and notched so that specimens 
may be cut any desired thickness rom one 
{6 fifty microns. A pawl, working in che 
teeth, feeds om the forward stroke and is 
releated, recurning free of the teeth ( 
yeutiug weit) oi the return stroke 
lovee of the feed screw 1 tranemiceed ro 
the specimen cough a clined plane 
The setting is accomplished by rarning « 
Knnrled button ae the buck of ce cae, tie 
umber representing the feed thickness 
appears opposite the indicator at the small 
opening in the side of the case near the 
Balance wheel, A new posisive fcc on 
feed mechanism facilitates the 


th xict 
setting on the indicator a0 thar even alight 
effors in setting are now impossible, 


The total excursion of ene feed i 
allowing a sufficient range for ct 
long series withoue reaetting the koife and 
the feed mechanism. 

‘A crank at the end of the feed screw 
provides 2 convenienc means of adjusting 
the object co the knife and of eecarning the 
object lamp to the beginning of the feed 
when scarting + new series of sections 
When che object clamp reaches the ex 
treme forwat positon the fost mechan 
ism automatically cease to work, 


Object Clamp 
The object clamp ig the standard ball 
and Mlaage type which has been such a 
feature on Spencer microtome, 
rews hold the object in position 
and provice che means for orienting it to 
‘ny desired posicion, The entice clarap can 
tbe rotated on its axis if any one of che 
serews is loosened 
The objecc camp is large enough 10 
takes lock 32mm. wide and Lins. high, 
with an adaprer that may be removed tO 
provide for, posse height al 27mm 
Tiece object discs ate cegularly supplied 
“The ‘wpeand-cown stroke of the oh 
clamp is 2 inches, which petmits che ea: 
ting of large sections anxd gives sifficiene 
stroke for cuccing cslioidio material. The 
Clamp is held at its upper limit, for onient= 
ing or erimming the block, by #lever under 
the balance Wheel 
Knife Holder 
No. £20 Microteme ie equipped wich a 
Fig knife holder. ‘There ans 'ewo wide 
clamps each supporting the knife along 
184 inches of the edge, The knife may be 
tilted through an exceptionally wide 
ange of cutting angles, Adjusting 
provide for knives of different w 
The whole knife support is adjustable 
to and from the object, and jx clamped 
easily and conveniently in auy location by 
a lever operating with an eccentric cam 


Knife 

Spences No. $42 knife, 120mm. long and 

of the highest quality’ steel is, supplied 

complees with Np. 961 back and No. 955 
ihandle for sharpening, 


The amore of fee mrs sos 
ai thesidee theca 


Case 
The feed mechanism and other moving 
parts are covered to protect, theta ftom 
dase, The attractive cover of the instru 
iment is hinged to the base casting, per- 
mitting easy access to che mechanisin 


Finish and Cabinet 

The finish is durable black alcohel-proof 
enamel and chromium plating. The in- 
strumene is shipped in a substancial oak 
Cabinec having # hinged door with alach 


Size and Weight 


Length 1 Height 814” 

Width 835” Net Weight 60 Ibs 

= ——— 
N Description Prise 


Shee Fresison Rory Miesorome 
writh No knits, 951 back. 958 
Eandle, three objec dieweard 969.04 


Wide chanyesspprt the hij at be pelea ation angle a a 


lay dhaniug shows che deals of Ne, (20 Miotom, Ky 
‘habe cla Es Ycing lv FC, tra nats fe 
FS fed screws Ma fod sce as N, rearing plunge: FS 
Tareatag la ae 
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{29 Met mith bin cae ope te shew te indeendet fod mechani ad sly sles 


Rotary Microromes 


Cacalog] Vaio! excuisios]Objece] _Kuife Kalle ee ce 
Namba] Ped “ore clamp] Sumber Hidece agra es Wein 

Ball Jp4o site | Simple lamp cutting | 934""tong 
0 wom. | aad boback | “ageajeatie |S ewe] og | 


Flangelps>hendte| cheough smal angle | % 7” high 


Bull [y(2 keite 


as 22am, | and ot beck 0 
Flange handle 
Bull bar toite [Double spporting elamy| 14” lon 

2 |2micron 26mm. | and fet back [witkcuingangle adjust] 954" wide | « 


Flangc}95 handle | able vouga wide aigle| 869" high 


Three ojeet dee, 1G, Gand 114 inched i diameter, are eapfied oa all eorary microti, 
All cotsey asroromes have aa object clamp shar will acomerodare objet Macks ap t0 32427 tum. 


03 
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No. 850 Sliding Microtome 


When « wide variety of assiguments ine 
cluding the cutting of fryzcu preparations, 
celloidia and hard specimens is likely «0 
feach the laboratory, a Spencer sliding 
microrome is preferred. Rigid conoecs 
"on, freedom from play and smooth action 
The two most importane copsidetacions 
ate the knife slide and the feed mechan 
Success depends layely upow the prec 


Knife Slide 

Years of “expetience. and continous 
eee neers ee te eee 
slides on these Spencer mieroromes, rcoge 
HEE Aran coe enna 
nehlevement 

‘The. knife block, 3” wide and $1(' 
long, to which che knife is clamped, slides 
‘oa auhorluauesl/auslaca'at the top: of the 
iain casting and is held in contact with 
RMASISIG I sam sce nrrcetaee oe easel ally 
adjusted opposing bearings on the under 
faiface, the il contact between these 
Silerene stfaces (15 square ch 
doch aneterpronally choy sets 


Feed Mechanism 


The specimen, fed either automatically 
ov by hand) moves upyrard ar cue cml of 
tach retin seroke of the Koil, Tot ex- 
ursion of the feed's 30mm, the spvimen 
tiring im units of rwo microns up to. 
masini thickness Of forty micron, An 
indictwor shows the amoune of feed ia 
microns: Excess slcahal or water weed in 
Cotting drain Inco a seugvable Urp pan 
Haury ieajeaeacen eae ed 
Srechanian, A crane. geated co the lage 
Gig!" diameter) feed ‘Screw, provider = 
rapid ince of moving the CoREC Up t9 oF 
Eviay from the cutting postion 

Te maintain the nacray of he fey 
the bearings supporting the object clay 
sre heavy, wide nad carefully ficed, 


165 


Object Clamp 


‘The hall and flange type objece clamp 
has. uatee adjusting stows for orienting 
the specimen to any desired angle. By 
Joosening way one of che screws the entire 
clamp may he rotated on its axis, An ob- 
jece disc 124” in diameter is supplicd, 


Knife Holder 


Many differene kinds of macerial may be 
handled singe provision has heen made 
for setting the keife ae any angle w the 
directfon oF travel 2s well as tilzed to any 
desicable cucting angle. A scale indicates 
the angle of tle of he Ene. Adjusting 
screws facilieate che we of knives of di 

fereac widths, 


Knife 


Spencer No. 945 knife, 185mm. long and 
of the highest qualicy’ sceel is. supplied 
complere with No, 962 hack and No. 955 
Dan 


Finish and Cabinet 


is durable black alcohol-proof 
enamel and chromium plating, [eis ship- 
ped in a subscancial oak cabinec with 
handles aod hinged door with latch. 


Size and Weight 


Tength 1434!” Height 11/" 
Width 1084" Net Weight 63 Ibs 


No. Deseo 

35) Spencer Ting Mirorome with Nov 
Bele camip, ois bole 96d back 
955 handle, one vbjece dine, 3B? 

thst at 989 en, 
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No. 860 Precision Sliding Microtome 


This Spencer heavy duey sliding micro- 
tom is ide] for cutting latge oc unusually 
tough specimens Fxtra overall size and 
weight make ic capable of many assign- 
ments, sich as cucting celloidin, pacalfin 
embedded, frozen or hard preparations. 
No. 860 38 che most useful microtome for 
the busy hospital or research: laboratory. 


Knife Slide 


‘The knife block, 344” wide and 6" long, 
to which the knife isclamped, slides on a 
orizoncal surfuce ac che top of che main 
casting. Iris held in conract with the 16/7 
long top surface by carelully adjusted op- 
posing bearings on the under side, ‘The 
bil contact between these diferent bearing, 
surfaces (20 square inches) insures an ex 
ceptiomally easy action. 


Teed Mechanism 


“The specimen may be fed automaticaly, 
and moves upward at che end of cach re: 
fam stroke of tac kate, Tol excursion of 
fhe bed in dumm, eheepecimen moving in 
hits oF2 microns up tos mesimim erick 
ow of 40 micreon, Aa tndicnror dor: 
Mines. the specimen thickness Excess 
#ichol or wate wis in cating Hain io 
{removable drip pan provided for he pro- 
tection of the feed nechniem, A cra 
feared to the 34” Giameter feed screw, 
peotead sell eeen oe Sand oe 
Object ap to or gway fom tho clean 
ance 


Object Clamp 
The hall and flange eype object clam 
has chree adjisdag.sctens foc oriating 
the specimen 10 any desired angle. by 
loosening any one of the screws the encize 
clamp may berotated on its axis, An object 
disc 114’ in diameter is supplied, 


Feed Screw 


The suppore for the objece clamp is # 
Jarge casting with wide, carefully ftted 
slide bearings, providing rigidity and 
frezdem from lost motion, 


ry 


Knife Holder 


Provision has been mage for seting the 
Lesife ar any angle 19 the direction of 
travel a¢ well as to any desirable cutin 
tog, A sal inlets tbe angle of sie 
the knife, Adjascing screws facilitate the 
tocol kaives of diferent width 

Catalog No, 852 Adjustable Knife Hold- 
ec) which mpporss the kndle at both ende, 
ssavailable avexira cost. Tr isrecoumended 
{for cutting lacge specimens, lex desceibed 
and lised with tie microcomte aweessoties 


Knife 


Spencer No. 950 Knife, 250mm, long and 
of the highese qualicy steel is supplied 
Gomplete with No. ¥0) buck und No. 957 
handle. 


Finish and Cabinet 


“The finish is durable biack alcohol-proof 
enamel and chromium placing, The micro- 
rome is mounted permanently on a heavy 
wood base and is shipped in a subseantial 
oak cabinet with handles and « hinged 
door with laech, 


Size and Weight 


Height 136" 
Weight 83 lbs, 


Lengch 1734” 
Width 11” 


Ge 
No. Desexipou Prive 
TO Spencer Precinion Slling Micro 

me wich No, 81 ate clap, 959, 


Kalle, 983 back, 957 handle, ob ob 
jest dss, 1" dlamerer and 9e9 of 


Abra: No 18 Aatomats Clie] Mitosis ply guid with joing scent, 
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No, 888 Automatic Clinical Microtome 


Designed eo fil « definite need in hoe- 
pitals where speed is important to siccess- 
ful surgery, che No. 688 Microrome makes 
st posable to cur frozen tissue almost as 
fase ae ican be mounted: in less than 114 
minutes from the time the cissue is placed 
on the freesing plate 


Feed Mechanism 
‘The feed mechanism consists ofa ratchet 


moves the specimen automatically with 


ach stroke of the handle, It can be dis- 
aged by setting at 0, or set to cut speci- 
meng from_$ microns co 50 microns in 
thicknoss. The graduations are ia 5 micron 
incervals. 


Freezer or Object Holder 


The carkon dioxide feeeving chamber 
andl copper comecting tube, supplied 24 
Stancatd eqipunent, can he“ femoved 
easily. For cating paralin or celloidin 
sfecimens + standard V4!" abject dis: is 
provided, A lage drip pany removable for 
Hleaning, is mounted hereath the object 
hholler 


Knife Holder 


Two non-parallel arms hold the knife 
in such 4 way that the slicing cuc utilizes 
aiuch of che cucting edge, When she hance 
is tured, the katie describes a {lettened 
aie corresponding to the double movemeat 
bf free-hand sectioning. 

“The swinging arms and knife holdee arc 
suticiently rigid to avoid deflection of the 
Knife, thus assuring uniformity of chick: 
es, 


Table Clamp 

“The main supporting Irae has a heavy 
clamp at ehe hace by which the microtome 
Can Fe fastened securely 19 the loratory 


Spencer No. 940 knife, 110mm. long 
and of chehighese quality steel, issupplicd 
complete with No. 960 back an No. 955 
handle for sharpening. 


Finish 
‘The finish iedarable black aleohol. proof 
Jamel and chromium placing. 


No, 880 Automatic Clinical 
Microtome 

“This migrorome is exactly the sume ag 

he No. 888 cxezpe that it is not equippe 

(with the feering attachment. The Usual 

paraffin or eelloidia sectioning ia possible 

find, when necessary, a ireeeing chamber 
canbe attached easly 


Ge 
Ne Dectiptna rie 
0. Epa Aseomae Cine Mw 
ae No. 940 Knife, 960 back 
dds hata ad wih on ebee 
Fiend ac ae 
18. Gh canpler pra linia 
BE Steer tlonnse Clneat Mare 
tne with No 0 Ene 30 ack 
ad a3) tanle wa oe 2g ae 
ecg? obpet i and S30 been 


sttschneat for COs é 


No 889 Mists i ars 6 ate ae Phe 
freeing erent, 
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No. 900 Table Microtome 


When speed is nor essential and a hand 
operated led is suficient, No. 990 Table 
Microtoone will be sutisfadcory. Teis wide- 
iy msed in schools for section cutting in 
clementary biology and is adequate for 
mach plant maerial. Using 2 razor or a 
microrome koife with handle acached, 
oe in cut sections fom 5 ro 500 microns 


Feed 

Moyement on the parallelogram prin- 

ciple is regulaced by 4 micrometce screw 

with graduated disc and index plate by 

ich any desired thickness of sections 
nay be cut in steps of 5 microns, 


Object Holder 
Specimens up 10 144” can be handled 
Knife Slide 


Horizontal glass plates 374’ long by 
Hq! wide provide cravelling ways upon 
which the knife slides so thac the knife 


will be sipported_ for, more. than 
of che cat. A dicing es 


Table Clamp 
The main frame has a heavy clamp at 
the back by which the microtome can be 
fastened securely t0 the laboratory table 


Knife 
‘This microtome is supplied withou: 
knife, Richer a section razor (straight edge) 
or a Spencer knife with back and handle 
id 


he 
es 

e Descripti ‘ 
Fo Sheer Tle Nicene witha 


Erie 

gm Spence Table Mi 
Ee be with 930 feeang auch 
tet for Oy 


The No.0 Table Micwtoe, 


Spencer Microtome Knives 


Sprcr Keife, Back nd Handle, 


Mast of this spuce is devored ro the 
mechanical construction of microcomes, yet 
the finest microcome is Useless without a 
good knife, properly sharpened and sct at 
there angie. 


The Company has fully appreciated ies 
responsibility to produce knives of the 
‘ighest quality and has carried on 
sontinued reseatch and experimentation. 
‘This theoretical work has. supplemented 
the experience of manafacturing ind sharp- 
ening many thousands of microrome 
Knives since the start uf the present ven 
rury 


Today technical control thranghont the 
manufacturing processes assures uniform 


walicy, Stel isineatecl eo che proper tem: 
eratire—quenchel to oe the 

mam hardness—partially drawn to bring 
out toughening chacaeceristies— tested for 
hardness and micro seruceare, shea fioish- 
ground and honed for critical use in the 


Uhtieesrensse 
speciied for Spencer ticorome Enwer wo 
provide myriads of cashide particles (all 
ose as hard as diamonds) imbedded in the 
cries Thane civiaerparee a asinerl 
the maximum cutting eltiensy 

S pete lessee) been ood ltr 
They are sfficend nied co mamneaia 
Se deae cin ernye 
hard specimens. 


SPENCER MICROTONE KNIVES 


inn Type 
io 
230 
120 Hollow Ground 
185 
185 | Hollaw Ground 
230 
250 | Hollow Ground 


For Use with Misconome Prige 


ao wae 
a3 5m 
Comer 
5D 550 
5050 
60 


coal haran idly et aT 


SPENCER MICROTOME KNIFE PACKS 


1c be ordered wth cach Kalle (Bee ctiarebelow) 


SPENCE MICROTONE KNIFE HANDLES 


Tat, | L*6' | poe uve wath K 
SU | HEB? | ror Use wath Kare | Price 
yoo | uo | 940 

so | to | 82 ogy 

sor | tas | S65 bas 

$65 | 350 | 950 ost 


Gu Ne. | ForUnwick Kn | Pics 


540 942 43 915 ste 
o— 9 


m 
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Sharpening Microtome Knives 


Special machinery has been developed 
for sharpening microtome kaives and 
ahoratory methods have been eet up for 
esting them, All uew knives are pus into 
their original excellent condition with 
this method and ic is just as useful for re- 
sharpening, 


Knife 


Spencer Knife Holders prevent defec 
tion of the ives, even wih veo) tough 
Dhaterials. The wide camps of the No 
827 hold che kale igi ae the edge, Tor 
the longer Kaives om the siding inicny 
taines, the No. B62 supports both ends 
fenly 


i Description rie 
Spence Sandard Rrile Hol veg 
alts wopplied ca No. 829 Mics 


tone an sh be supplicl lor No 


fol Spencer Standaid Knife Helder reg 
‘ltrs supplied ox New. 830 and 
62 Spencer Adjustable 


sipperting the kn 
nay be sedan NB. 850 a No, 880 


Holders 


cae 


No. Description Pre 
—__Seanranee Seiicae KEE 
30110 mm kite 


Skog) [20 may kate 
Sus46 188 mm: Kile 


Razor Blade Holder 


“The Spencer Holder No. $66 for salery 
savor blades can be vied on any rout) 
inicrorome provided with a kaile clang 
acepe No, 810 

‘Avnew principle for holding the blade 
4s used: al wedge, pulled into place by a 
screw, exerts yet pressure throughout che 
lengeh of the blade and the cevign Wa such 
that very little stnged is nocessiry 10 
tighten the blade immovably in-place 
Ths igs Salita of «satan 

fe Kenife-can be nbrained 


tailed nto che body of she holcer which 
will prevent macking by the screws of the 
Iicedeome knife holder, 

Designed eo hold any of the flac razor 
blades br s0n-backed kntvesmot overt mn 
thick, thisholderiann effcicne sid to goed 
secticin. 


1m 


or 

No. Description 

Dis Spencer Haller Yor sleey sar Bal 

967 Gillie Mirolone Kasoe lade, 
extra heaw, pet pe O10, 


Price 


Spee Rec Dk Hale Nr 96 


ey 
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Spencer Freezing Attachment for CO2 No. 930 


‘The Spencer Freeing Auachment No 
930 incorporares an insulating. ring be 
tween the kausled place, 19 which the 
object is frozen, and the rescof the appara 
tua, This prevents the condaction ef exe 
to the specimen from the other parts, thus 
raving time and ges, 

‘The chamber is, provided with a pin, 
like thar on the object clamp, which, fits 
into the socket on the mictocome. The 
chamber is connected with the carbon 
dioxide eylinder by a flexible capper tube 
This can he used on Nos. 850, 850, 880 and 
90 mictoromes che cham 

In operating, the valve at the charoher 
should frat be coved unt the vale 4c he 
cylinder he slightly opened to acimir the 
gas. into the tube; chen by opening and 
losing the small valve at the chamber in 


Prercny Acree No 99) 8 hed No. B48 el 00 
Mart 


Dasripsin Pk 
quick aueceesion, the tiswie ia froeen with: $e pea eeE 

Out waste of gas or inconvenience caused per aie cmmerone wana 

by the chamber cr connections freceing up, aiticer crag chamber r 

Knife Cooling Deflector 
The Knife Cooling Deflector fits around 

the specimen olde of dhe 930 Freezing “A 
Atachmene and dicects the exhaust gas Pay 


against the under surface of the Knife — |eooume amine ane secemen —— 
rather than in all directions around the ee 
head, thus cooling the knife simulcas- 
ceously with the specimen 

The Delector serves a dual purpose 
since some of the gos after striking. the 
knife seikes the upper surface of the speci 
men which results in quicker and more 
uniform freezing of the specimen: 

The amount of gas eilected on the tissue 
may be regulated by moving the koife 
neater to oF farther from the exhaust slot 


Gr 
iS Description 
TS _Raile Cooling Decor 


1B 


Spencer Large Object Clamps 


Ne Ober Clam 


‘The Spencer Large Microtome Object 
Clamps Nos. 828 and 86} are designed to 
hold Tanger specimens, No. 828 may be 
used on Spencer Micracomes Nos. 820, 815, 
(or- 850, No, 863 may be used on No. 850. 
‘The No, 828 clamp is 183” wide and the 
Beg lop neni ek es 
depth is 34" 
he No. 80} clamp is 244" wide and the 
jaws will open a msximum of 2”, The 


Ne. 68 Obj Comp 


epth is 94", Both are heavily plated with 
nickel and chromium, and are casy 0 
lean 


he LS 
Na! Description Price 


Other Microtome Accessories 


Ne. Descption Price oH Deseripeion Pree 

Si¥ 797 diometer bree dive forall m= SI TEZ? diameter objet dice for all i= 

12 Tiy!diamexer objec dsc fr all aie 39 Vike On fox microcomss snl aco 
okoes ne SOB Bs cennrate : 


pet Dies No. 13, 12,21, 


a4 


No. $85 Obj Cla, 


~ a! 
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Stereoscopic Microscopes 


Bs 
fctore of precision mechanical pacts They 
Bee eae 
eee 
IOP Par or the ation 
cifecively 


Vo] 


Stereoscopic Microscopes 


sn coral 


Greenough Microscopes 


Binocular Dissecting Microscopes 
Wide Field Binocular Microseopes 


Low Power Bin 


‘Twodistinceivecharscterisiesat Spencer 
Stereoscopic Microscopes make them espe- 
cially adaptable for a wide variety of ap 
plications. First, the image is erect, rather 


jocalar Microscopes 


of the abject appear in theie actual dice 
tions, nor reversed, Second, the image has 
areal and natural depth which shovts the 
characteristics of the specimen in their 


thaa inverted a> wich the cegular moo. 
objective microscope, and all movements 


true perspective, racher than flat. 


Features of Construction 


“he design of the prism eyssem in all 
stereoscopic microscopes provides un execs 
Iinage, so thacin thie respect all areecpal 
The ug prism system ia Spencer Stereo 
scopic Mictoscopes, however, noticeshly 
Iicteases the pereepdion of depeh in the 

ag, This ic secomplished by having the 
24c+of the paited objectives converging 
13" “The prism. system then ends. the 
enell of tays 2° coward the center, 20 
that the axes of the evepieces converge ae 
oly 6°, which is che normal convergence 
Of the eyes for reading and other close 
work, Tins accounes for the unussal com 
fort and ease in using the Spencer Stereo 
topic Microscope 


sxeniece. 


Ieowouat 
teerlece 
FOCUSING. 
AOJUSTAENT 


Hiewo tens 


Optical Features 
Objectives 


fecusine oulecrive lens 


AOINSINENT 


STAGE CllF 


‘An importenc optical psee of any micro 
scope is the objective. Spencer paired ob- 
jectiver consist of two achromatieally cor 
rected lens combinations, centered and se 
surely mounzed ia the holder, Satisfoc 
Cory heteowopic Vision depends un depel 
of focus az well as angle American Op- 
tical Company's scientists have found 


REMOVABLE 


Spar Serayae Marererpe No. BLE 


practical halance hetween depth of focus 
dod aperture, chat provides depth as well 
2s brilliant resalocion 

“The objective mounts are designed 20 
thar the objectives can he clipped quickly. 
and entily on the nosepiece, Beeause of the 
Positive method of attachmene, the paired 
objective will always rota 


Eyepieces 

The evepieces for the Spencer Stereo- 
scopic Mittoscope ae designed w cover 
the exceputanally large field made avail- 


Table of Magoi 
‘OWJSCTIVES | 


Designation | Kunkes Ct 


33am.| 72. 


115 


‘cations and Ficlds of View 


Malipieren 


sing wnt hasing tee pov een 


able hy the objectives. They are corvecred 
for both chromatic aberration and curva 
ture of field The eye lenses are lacge and 
haye unusually high eye-poines, 


Range of Magnification 


The wide range of magnification 
able ot, the Spencer Stereoscopic Mic 
scope, from 6.3X to L4gX 

venience. Seven different po 
objectives, and four diffe 
paired eyepicces provide a total of 25 dil- 
ferent magnifications within this range 


EYEPIECES 
TX 


rg 
Na 1285 | 


TAY 


= aaa ace 
won| 93 /uame] ize |icom 


Two Binocular Bodies 


In addition to, the vertical binocular 
hodies, inclined bodies which have the 
eyepieces inclined toward the observer can 
Fesupplied sea small additional cose. [n- 
clined bodies are available on all stands 
and sare selected almost universally for re~ 
Search work, or i any application requ 
ing prolonged periods of observation 
inclination of che cyepicces enables the 
ehserver to maintain comfortable posture 
Eyes, neck, ard shoulders are in a normaly, 
resthil position during observation, 


Mechanical Features 


Adjustments 


Ta addiclom eo che adjustinene for inser 
pupillary civance, all jaerumenes axe prox 
Tiled with m mene of adjusting one eye 
Hece £0 compensate for uiferetves Tu 
Kon between the eyes of the observer 
Vertical sun te mito Sy 
Sole body is attached wth rack by 
Inet Obs slide which gresly extends the 
ings, of imavemenis ‘over that which 
would be posinle with the rack an pane 
Joe wlone 


‘The Multiple Revolving Nosepiece 


The multiple revolving nosepicce has 
important advantages, Dast will nt settle 
nt te back lemes of the objectives, be- 
‘canse oF the dust-tighe construction of. the 
frosepiece, ar on the front lenses, since 
the objectives are never cipped out of the 
‘ertical position, Te will accommodare any 
three Spencer puired objectives and affords 
ssnost conventene means of changing mag. 
fuficarions. The peripnery is knucled, peo- 
iding a good geip to assure smooth foes 

“the paired objectives nox in use ate 

opal ans andthe am, Ths 
strangement facilitates rapid posicioning 
Of the specimen and climearts the por 
sibility Of shadows on the subjece un 
Gheervation, ax there are ho parts evten 
ing out in front of the optical exis 


erst sweetly sen rane of ses 
py i fr gh ae eles, fed ke 


xo) 


Spencer Stereoscopic Microscopes 
No. 25 and No. 25L 


These microscopes are identical excepe 
for their binocular bodies, The No. 25 has 
1 vertical hinacular body, The No. 25} 
an inclined binocular body, The angle of 
inclination is 22° from the vertical 


The Spencer Stereoscopic Microscope 
No. 25 3s supported on a large, heavy, 
stable base, 9k" wide and 8” long. Care- 
Fal seudy vy he stage height ro 
provide sufficient space (34) above the 
fable, thereby insuring proper illumina 
tion from the lirge (somm,) reversible 
mirror. Asa result, maximum comfort can 
be maincained in shanipulation, The laige 


Sherr Stncie Maospe No, 2F, 


Tepeliepetslig hearts Berti pla 
provides for the use’ of the No. 484 un- 
fracunted mechanical stage. ‘The stage 
Gips can be used in two positions so th 
avery large oF a colpaintively small 
ject can Be fixed seuurely in position. A 
ling distance is provided (318") herween 
che optical axes and the an 


A 214! excursion of the rack and the 
movement in the slide mounting of the 
body gives a total range of 4}4"" and m. 

possible observations on exceptional 
Tange objects, The instrument has an in- 
Gliitation joine permitting inclination to 


Steet Sterascpis Miomtoye Ne, ISLE 


an angle of 45° and insuring stability in 
aay position, A metal backgcound plate, 
black om one side and white an the other, 
firs into a sloc beneath the glass stage, 
The glsss stage is removable so that it 
ean be washed easily when direy, or re- 
placed wich a new one if damaged, 


A chumb screw holds the base amd upper 
parc of the inserumene together. By releas- 
Ing this screw, che hase can be removed if 
itis found desirable to use this instrument 
as No. 26. Hand rests are includes, 


‘selection of various optical combina- 
tions which have peoved ost genceally 
‘heel ts shavwn below. The stand are also 
Tiseed sithone opeies, a0 that by selecting 
adjectives and eyepicces (ited on page of 
scesuomies and consuleing the price lis 
the price of any combinaeion for incividual 
Fequisements can be readily determined. 


Tha large leat able soe abe, basa fash. 


‘The equipments listed ate only suger 
sions for asefl combinations. The. par 
chaser can make up his own equipment by 
taking the price of stands 25A or B and 
Ld or LD and aking co hen dhe objec: 
tives and eyepieces desired See page of 
accessories for listings of these optics. 


ription 


2A 


Spencer Stereoscopic: Microsc 
find with vertical voc bly 
Reviog'a single. pri objectee 
‘dapner, ta without paced 0 

tives oe pated eyepicta Punished 
in lathe eheted hardvood 


Sstneatabovebueywich muleiplere- 
volving nosis 


Spencet Stereoncopie Microscope 
we ls ha, 
Inge singe ive ape 
with ZOX paired objcives, 9 
itedeyepices Mageitation 1X. 
urished tn 4 lexuicete sovecd 
hare wonl eave 


25K Spencer Stereoscopic Micconcope 

set srl bith by ba 

Tig multiple evolving sonpince, 

teh LOX, 20K, and 1.08 pred 

‘jevens 9X ant 2X pal eye 

sees. Magibcatiens YX 1 36%, 

araned i-4leatherette covered 
hardwood extinee 


2SG Spencer Stereoncopic. Microneo 
Sieh ceria! inactlae bad mle 
Gple ivolring.sbuplere, wich 


TDK, 30x, a 


Sota 
ret even 
ere 


aun we hor with maltipte 


2312 Spencer Stereoscople Microxope 

ited inoairB 
igs ene pair obi ase, 
MUA pated objesewes, OX pase. 
Sl cyetieee. Mapai etion 16K 
Farah faa lexthewrte covered 
hrdwood cabince 


ste 


Spencer Seeremvenpie Mieco 
wrth mclined bmocaler Body: eee 


ing a multiple revolving nox piece, 
wlth LOX, 20%, ane 3.0K pared 
‘Objectsen’ 9X as LOX pute ever 
veces: Magnifestiene 1 30 
fenithed 10 3 leatherette covered 


ented eae 


Spencer stercoscopte Mieroscoy 
‘wie inclined nocsla Boo me 
TBE, 30K, aml GO pried ok 
Jetins 9 and 19K paid oe 
Fee, bttiattn 3X 28 


‘roa fa lettre covered 
rdwond eines, 
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Spencer Stereoscopic Microscope 
No. 26 and No. 26L 


These microscopes are idensical except may be placed. This iostrun 


for their binocular bodies. The No, 26 has factory for any work where transmiceed 
a vertical binocular body, The No. 26L light is coe used, and ie can be equipped 
fhas an inclined binocular body, The angle with a base and converted inta 2 No. 25 


of inclination is 22° from the vertical seaay facurs time 
The Spencer Stereoscopic Microscope 
No. 26 is the same ay the upper part of ‘The equipments listed are only. suges- 
No, 25, but with the V hase; irr, and! ions for well combinssions. ‘The por 
inclination joine removed, The glass stage chaser cas make up his owa equipment by 
Srremovanle’ ‘The arm may be lowered taking the price of stands 264 or Hand 
toa point where (with the glass tage re- 26LA'or LB and aulding eo thea the ol 
moved) one may focus on any portion of —_jecrives and eyepienes desired. See pag 
large area on which che instrament accessories for listings of chese optics 


Miovicafe No. 24F per Stocmpic Mirwespe Ne. ULF. 


(Na 38) Lemp wnentel bud of No 266 


le. 353 Lamp mnie oe wae of Nas B4LC by aes of Ne. #78 Brack 


Wo, 


26F 


Base to convert No, 


Deserpeion 


Spencer Stereoscopic Micrescone 
Staud with verucsl biioeala body 
huving 4 angle paired capcrice 
adapter, bat cheat paired ober 
tiv oF pair epopless, Faenished 
ins leatherece covered hardwood 
esbince. 
Sime ay shove be with multiple 
reveldog aberpiee 
Spencer ‘Sterecscopic | Micrescone 
twieh vertieal binociar Body fave 
iid alnngle pits abyectice Stop: 
seg ith 204 paired ebjectiveay 
ned eyepocse Mageifcaion 5X, 
Frarnished in a leatherette covered 
hardwood cabinet, 


Spencet Stereoscopic Miccwope 
‘wich verueal binocalar body, ha 
ing a multiple evoiving roses 

wien LOX, 2OX, and 0X pared 
Objectives: OX an TIX piv eve 
pisces. NagniGcarinns OX 10 30%. 
Fite fa leathectt covered 
hudwood aber 

Spencer Stereancopie NGeeecope 
wiih verte binoc lee basta 
Tiple “sevolviog mowpicre "with 
TDK, 308, and COX paired obj 

Lives; OX abd 3X paved evepece 
Magniteations 9X to 0X Furnsh 
tating katberetee carcred eed 
‘wood cabinet 


26int0 2 No. 25 


mm 


Gr 
No 


2oLA 


ask 


2a 


Deseption 


Spencer Stereorcopic Microsc 
eal wih ind since bly 
Adapts, bu without pared je 
fives oc paired eyepiece, Farciseed 
In eatberene civered hasdwood 
cabinet. 


Same 4 above bie with iple 
evolving sep 


eu eelioed IBGeH Tae BOG Re 
De pene a 
SONG 


Spencer Stereoscopic Microwope 
“es ini boat dy 
Ing a maluple revolving rosepece, 
fwien LOX, 20% ant OX rel 
Sberevees OX and NE pce pe 
plocn. Mapicadions #8 to 30% 
Fesatsned fi Teachereste covered 
hseewbad cabinet 


Speacer Stereorcopic Microscope 
Wick iene bineeelar bod, 
iple revolving nosepieee, “with 
LO, 334, aad 6X paired ob 
et 9X aid 15% pred epepces 
Magnieations 9 90K. Res 
vou cabinet 


vo} 


Spencer Stereoscopic Microscope 
No. 28 and No. 28L 


These microscopes are identical except 
for their binocular bodies. The No. 26L 
‘has an inclined binocular body. The angle 
of 22° from the vertical, 


In certain types of work, the advan- 
tages of the No. 25 microscope should b 
combined with the flexibility of mov: 
ment of the No. 23. Such a combination is, 
presenced in che Spencer model No. 25, 


The seand is seardy, rigid, and well 
sd, with the long slide of the 

nism so designed that it 
Petmlg focusing oo the ble wher che 
se of the inserament is remaved. The 
binocular body is fascened co this slide 
by a jointed arm which carries the micro- 
scope body co any position ia a horizoncal 
plane over the specimen. The rwa parts 


Sporn Stnencpic Micmtcpe Ne. 25F 


jar body over the center of the 
stage, in which position 


The mirror i¢ mounted ia « universal 
joine, Hand rests accompany the micro- 
scope. A horizontal doverail slide holds 
the upper parcof the microscope to the ba 
A single set screw clamps this tightly in 
position. 

‘A nicely finished hardwood board, 
42s" x 81", grooved on the tndersid 
is provided for covering the stage of 
the microscope, This large plane sifzce 
is ideal for holding herbarium sheets, fos 
sils, or other large objects. Ir is also dseful 
for quick scanning of groups of small me 
chanical pares, such 38 bearings and fil 


Syren Shennapic Mirusepe Ne. BLE, 
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Because of the manner jn which the 
hingcalar body is swiveled and revolves 
oth in fer rng monn + ie pone © 
examine a large area quickly, alivays kee 
ing he eyepieces ina comfortable elation 
D the eves by grasping the bincealar boxy 
nd moving as Jeeeed When 1 Bixee po 
ion is Geired, the joines may be fi 
damped! 


The equipments listed are c 
tine for useful combinations. The pur- 
Chaser can make up his own equipmenc by 
taking the price af stands 28A or B and 
28LA or LB and adding to them the ob: 
jectives and evepveres desired. Sce pal 
Of accessories for listings of these optics 


Upper pat of No UE egy pe with handused Bork ted 8 has ae 


No. No Descripeion Price 
286A Spencer Sterconsopis Microstope ILA. Spencer Stereoscopic Microscope 

Sf wih vera bs snd with gk adel 

having 4 siagle pai baring fe pred chiecire 

‘lg. het with pel oe aye bt iho aed 

‘Sharer pure syepices, Pari ‘avis or paired cvepiees, Fararted 

inva leathers covered hardwood hha lextherrte eorerol hardwnod 

abies tine 


2a ame as above but wich multiple Sane 2s above bar with multiple 
valving mower volving noucpiece 


Spencer Stereoscopic Miciosope ‘pence 
Win erie Binoctlar bot, ba stih feet 
ings stnele paired objerive ape 

tee inh pared abjectves, 9 
peindeyeplech: Magniraton (SX. 
Fisnished in 2 leatherette covered 
hate Cabin 


avipee 
far oly 


bedrest ees 


AIF Spencer Stereoscopfe Microxone ISLE Spencer Sterenscapic Microscope 
wah steal binocular body, rm hinclned Rossa holy, mele 
tiple “revulving gspioce with Tiple revaleing wosspicer, "with 
TOR, abe, aed 30% paced ok TOR, 20%, a3. 

X patted eperces theca 9k an 12 
Mapai tions OX €0 38K. Faris Magainestions 9X to 39X, Farah 
NEE e ieatherse. covered aed S14 leateretes covered 
1G Stereoscopic Micgocope ISLG Spencer Stereoscopic MI 
al noculae sy, wiht nolae body, ms 
iple ‘eevolving’ nowrpice, "ith Tiple revalving’aosepiee." with 
15K, 30%, and 6OX pared objes TB, $0X, and 6% 
tires) and 15% pated epepcts inca 9X ain 19K paid epics 
Magnisecions to 40x. Fara Mapilacions 9X to 90X. Furnish 
Stina leatheree envered ard Stig leatherette covered hardwod 
stood etbinet shiner 


v 


Spencer Stereoscopic Microscope 
No. 23 and No. 23L 


Spencer Stereoscopic Microscope No, 23 
isdesi ned for work on large objects which 
could nor he placed conveniently an the 
stage of the No, 25 or No, 26, The ubject 
may he observed i within s circle 
four fect in diameter hy means uf this 
equipment. 


The regular microscope rack and pinion 

The heiyy. 10" diameter: hase 
crtical pillar 234", catsyin 
hoth horizontal arm and microscope. ‘The 
horieoneal sem is moved dhrough 494” by 
rack and pinion and has an inner” wabe 
which extends the arm 7” a coeal range 
Of horizoatal movement of 1104”. The 
eniene height for viewing the sucface de 
tails of ange bodies. The microicope can be 
from the centtal pillar Clanpe are. pro- 
‘ed for fixing et iwecumene i any pos 
tion 


‘The binocular body is mounted in a 
ring thar permirs rotation (360°) wo the 
move convenient position for ahseevations, 
«very desirable fexture for certain cypes 
of work Note thar the objectives are 
mounted below the other parts so dar 
objects may be observed in a deep dish 
without iaserference from the sides of the 
ish. Vertical andinclined hinacular hades 
© available; The designation Lin the 
catalog number indicates the inclined bi 
ocular body. 

‘There is no case for the srand, but = 
leatherette covered hardwood cabinet is 
provided for the binocular body and 


optics 
‘The equipments listed are only sugges- 
tions for usefal combinations. The pur 
haser can make up his owa equipment by 
king the price of stands 23A or B and 
231A oF LBvand adding ro them che abjec- 
sives and eyepices desired. Sce page of 
accessories for listing of these optics 


Spscr recipe Mierspe No-23E. 


& 


234 


238 


ac 


aE 


BG 


‘Spenser 


Spencer Stereosec rescoge 
and sith vera binocular bod, 
Tavieg acslogle pated objec 
sper, bse without pared obje= 
tives oF pred evepeces, A eather- 
Sire avers reed cabinet ie 
Sepplied to bold the binoenlar body 
open 


Suse a shove bat with maltiple 
Pevolving nuspiere 


Spencer Stereoscopic: Microscope 
wnt vertical Bnndilar Body bat 
Ing a single puled abjece've sdapee 
cer with LOX pated objectiver, 9 
paired eyepicess Magaitcation BX. 
Riieatetene coved. hardwood 
‘abuneeis supple ro hold ths ne 
‘culae body ani opees cay 


‘With vertical binocular body, meh 
ple Tevoving “novepecey with 
TDK, 2GX, sed 3038 paid objeee 
res] anda pe epee 
Maghibestiogs 2.0968. Alexther 
che covered ardweod caine? is 
Supplied ro hold the ocular body 
nd oprics only 


Spencer Stereoscopic Microscope 
Sith verieal nodular body. mde 
tiple seralving-noepiece wich 
ADK, 3.0%, and 6.0% pared objee 
fives: 9X wid 15K paired epepiecen 
Magiiteations9 e0X. Alewther: 
eee covered hardwood. cabinet 5 
inplielrothald the Boel body 
ileal 


eM 


sh No ULF. 

& 

No. Desstipcion 

BLA Spencer Stereoscopic Micoscope 
fod wich clined binoestar aly 
having m single paiel Objective 
alapets, bur without pared bie 
tives oF ped eyepies. A lesther= 
eve cee Rerdvond cab 
‘Sipplled shold rie hocalarbody 
aad opris eal 

23LH Same as above bue with muleiple 
revolving nope 

BLE Spencer Stersoseuple Mieocope 
sen nied ir bya 
ing a sogle pared objective sayy 
cre OX pated ahjctoes OX pate 
Sf cyegitees, Mapettertion 18K 
fy edhoctescmrced heeditoed 
cine fs sppiiel to old the 
‘cular body and epics ory 

IBLF Spencer Stetcoacopie Micrexope 
‘wien inclined binocalae Body, 1h 
Eple evollog  maspice, "vith 
TBE, 208 and 3.0K pusel objere 
tives; 9% and 1AX paired epepietes 
Nagiifeacions 9X (030K. Allather 
ence coveted handvrond cabinet is 
Sanplied to old the famosa body 
aia eptice only 

BUG Spencer Stereoscopic: Microwone 
eth ineined Benue Foy. 
LBS, 308, end 6% patel obje 
tives, 9X aad 5X paired cpepiees. 
Maghiteations92 ¢o40%, Alea 
Sipplied ra half *he ost hoy 
aol epries ool 

238 Stand anly, of No. 29 Microscope 


tei rack tll pion. 


Selecting Your 


After seadying the general features of che 
Spencer Stereoscopic Mistoscope, the fol 

assist you in deciding on 
the type of instrumene most convenient 
for your use and the optical equipment it 
shew 


Towing dh 


There are four different mechanical ar~ 
1. No, 26 for small opaque objeces requir 
ing only vertical adjustment of focus. 


2. sinall opaque or transpareac 


ing oaly vercical acjuse 


No. 28 for small opaque of transparsac 
pbjaces requisingter™ verted sal her 
nal iad justine. 


Cxtslog 
Dssignaton Nose Objestives 
B N 
F Atulople 
¢ Aleph 


r Instrument 


4. No. 23 for large opaque objects that 
require universal adjustment for special 
Selecting the most uscful magnification 
is often difficale, Too often, an abserver 
selects high magoiication and is chen 
troubled by the disidvantage of smaller 
fields and mised depths of focus, [eis best 
tp select the lowest power that you be: 
Lieve will give saticfsctory detail 

Compare the smallest unit that you wish 
ko examine with the insect (fruit fl 
shown above, marked 1X, and follow this 
through to higher 1 The 
photomicrographs illustrate the decreased 
field of view which accompanies increase 
magnification 


Non 
| 
OX, LIX, ISK, 2K 
Bk wk 


3 Tate, with mirror aan 


Accessories 


for Stereoscopic Microscopes 
Paired Objectives 


Trice 


30K Paired Obleciver 
20K Pied Obectives 
OK Baited Obecives 
ROK Puited Oblectives 


Paired Eyepieces 


Description Price 
“OX Farad Brepicees 
1BX Paired Bveplcee 
ASX Paitd Bveplsee 
19x Paisd Es 


Mechanical Stage 


Ungradaazed Attachable Mechanical 
Stage ta fe Spencer Nes. 25 and 28 
Microscopes, 


Miscellaneous Accessories 


Description 


coneting No. 20 Miuzuncope to Ne 
PH . 
Ghia Scape Bla for New. 25,38 and 
38 Mimcoper, 
Maerle Niele 
Oleonte Ahern 
fieNo. 33 


Cabin 
Cabite: for 


(Cabine! far No. 28 


Pail eps fo Stee pic Maras 


Universal Microscope Lamps 


‘The Spencer Universal Microscope Lamp 

designed especially for use with the 
Spencer Stereoicapic Microscopes. Tr at. 
tackes without special adaption w the 
body tube of any of the stereoscopic micro- 
scopes except the Junior series or can by 
used on its own hate. By using the No. 478 
adapter, this lamp cau be attached to the 
Stage of the Nos. 25, 26, or 28 Microscopes. 


Des 
Uairenal Micionope 


ear Bul, tive 


vole, 2 
fins, atd taesone 

36 Cleae Bab Svar, 75mg 

Gr. 

4m Deuckse for actaching No. 393 
ats of microscopes Nos. £5, 20, 
2 

a Benekee foe teaching No, 355 Lamp 


ts bay cube of ld yl low power 
Fiaccalae a io, 55 series, 
Jun ele 


Accessories are available for adapring. 
the rowtable body of the No. 23 Micto- 
scope to the No. 25.0 No, 16 scand, Price 
and description will be furnished on re- 
quest 


Bbed Obie. 


9 


Micrometer and Reticule Accessories 
for Stereoscopic Microscopes 


In all eyepieves (Catalog Nos, 1184, 
1185, 1186 and 1167) listed for ehe Spencer 
Stereoscopic Microscope, the diaphragms 
srevomstrcted to noldreticuls cr microm: 
eter discs, The combination diaphragm 
and reticule holder screws into the lower 
end of the eyepiece and can be adjusted co, 
the best position to provide sharp focus 
for an individual's eye. A spanner wrenei, 
included with each Steroscopic Micro: 
scope, is used w make che contect setting, 

‘The discs listed will be found useful in 
measuring small details, in drawing and, 
in counting, 


Directions 


Wich the spanner wrench, unscrew the 
Giaphragm from the bottom of the eye- 
piece. Place the retieile or micrometer 
disc Cwith etched lines down) in the 
diaphragm. Thea place the retaining ring 
over the reticule or micrometer disc 10 
hold it securely. 


Next replace the diaphragm ia the eye 
piece tube. Fit the spanner wrench into 
the slot in che bottom of the diaphragm 
with the left hand. With the right hand 
hold the eyepiece in the line of vision, 
toward a diffusely illuminated object such 
ssthesky of 2 frosced lamp. While holding 
the spanner wrench fn the diaphragm slot, 
the eyepiece should he rocated wich the 
tight hand uncil che ewhed lines appear in 
sharp focus, The wrench is so consiructed 
thae the light entering the eyepicte is noc 
obstructed and a cleat view of the etched 
lings is obtaived. 


‘The eyepiece in which the recicule or 
micrometer disc hax heen inserted is now 
ready for use and should be placed in che 
xed eyepiece tube.t 


“The lower magaifcstions. tay be call 
Sara apsinseant eehrscemillipered seals 
(preferably divided in half millimeters) 
Hebe eve rage Gea ve 
mucromers: ‘Tou Will aote the ue length 
pienitbe peale nich lecerespoots ea 
given number of divisions (9) in the eye- 
Piece micromecer, ‘Then the ecale value 
Of the single eyepiece division is =-+9=¢ 
Ra eos Once ERR 
times the number (and fractional) divisions 
of the eyepiece nieromeree abtended by 
theca ie vale ots mst fe dee 
Pre for (each combanetiog to eyopies 
id objeccive sod” once seecmines ie 
ralltah Seaniesiinl ease te eae 
ae ese eee 

{The adjurable eyepiee cube varies che 
tube lenge slightly yichehangcsthecal- 
Eau eel oe weenie le 


Miccomerer Disc, 20.Gnm. Tamer 
t 


with Sem: eae divided ina SOpert 
Micconeter Dse, 3000, diame, 
with Stam, seale divided sto 100 


Reriite Ce Aieromets) So.dnin. 
‘Tamer, Osim -sqnarersledin dm 
‘Reticle (Net Miremecsr) 30 Oa, 
Mianerer, 10mm. syuare ruled in 03 
Rericule (Mer Micrometer) 30 Gm 
iinseter Set Fqaeeeralodia1 BR 
Chote Fis Disc 20min damexcr, 

Spanier Weenct fo ciaparagme of 

Nog 1184, 1185, 1186, and 1187 eye~ 

ae 

"When used with ISK eyepiccs, thee ig a partial 
inci at the cnet an aecouar of she diaphragm 


un 


a7 
mn 


ee 10s 


Ne 107 


asmatigs she ir ees SE of cel ered op parr fll Seplhwpu so to erbiet 
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Junior Stereoscopic Microscopes 


The Spences Junior Soreoscopic Micro- 
scopes Nos. 57,87, and 77 were designed 
where the range of magaiication and me- 

Tn developing thew instruments, che 
Foal cesnle, This reduction could noe be 
grout for every double objeccive tniero 
ope is really two instruments with two 


Spencer ier Stonscypie Meee No, 71 


Features of Construction 


Aside from a somewhat simpler and less 
Ppretasigus stand, the principal, saving 
jis in the face thar the objectives ar 
mounted integrally with a pare corres- 
ponding to the revolving nosepieze, and to 
the siniplified prism system. Two puis of 
objectives instead of three pairs are in- 
cluded, Each objective is mounted in 
quadrant of the revolving part, one o! 
ach pait beiug in opposite quadrants, ot 
Sither side of the caneer_of revolution 
To pur one pais of objectives out of opera- 
tiverelariad, and the ocher pairin, requires 
a revolucioa of the unit through 90°. The 
objectives in exch unit are protected from 
dust by a sorrounding shield. A. single 
nosepiece adapter is supplied instead of 
the revolving moune, when oly one paired 
objective is ordered, 


Objectives 
so mounted that che 
axes of the nbjectives in each Pair subeend 
ch angle of 16 the beam of light from 
ach objective is bere toward the normal 
fa the balelice pritin boxes. This means 
that the observer looks into che micto- 
scope at the norinal, nacoral angle af 8° 
orivergence, ‘The erection of the image in 
the prism boxes is zecomplished by means 
of to potro peisus fa eich box dnuted 
af three asin higher priced instruments, 


‘The objectives ar 


Eyepieces 
The eyepiece tubes are of standard di 
ameter t0 take any of the eyepieces used on 
the single objective microscopes, The reg, 
Huyghenian evepicces very 
good readies, capecially ip the lo 
powers. For the higher powers we strongly 
fecommend the Wide Field eyepieces, 
Wich give a very lange Mla eld and 8 
plessi 


Range of Magnifications 


Magnifications from 6X co 136X are 
available. The most useful combinations 


Unie A consists of 4 pale exch of 1. 
es and 2.3% objectives shown on No 
Vs the other anic, G, includes the 1.7% 
objectives shown on No. 57W 
‘The balk of the work fs doue with these 
powers, With i0X eye 
Nene mayaificatious of 
fespectively Where one pair af objectives 
twill suffccy as shown on No. 77, they may 
fe had the regelar mange Tye sda 
holding these mounes is iarerchangenble 
with the double units and the mounts are 
Interchangeable on che adapecr, as they 
dee on the mule noseles ied on te 


Stands 


‘The stand is well proportioned as showa 
by the illustration, ‘The glass stage, 75mm, 
x 100mm, is so mounted on che stage arm 
thae the White or black background may 
be used bencath che glass. The free dis 
tance between the optical axis and the arin 
ix 75mm, ‘The inclination joint is separ 
able, By this means the base and mitro: 
Gomm. diameter) may be remaved from 
the res of the icroscope: This microscope 
then becomes No. 67. Using a still simpler 
and less expensive base, che stand becon 
No. 77 


Bach instrument is regulasty supplied in 
substantial leatherette covered hapdwood 


Syntr [avon Sterssoph Mewnope Ne. 7. 


Desrintion Price 
57R_junor Secosopic Micromope with 
feed objeive 20K at pri 


ianghculn eyepiece 10N. “Tor 
sma 
tn Scene Wiig i 
Tire A comport of 1.08 ood 
ee Beirne 
Fhnian eyepices 1OX Tosa mug. 
Sinai 10K aad 23% 
Junior Stercononic Meron With 
Liste Seompoethl 2 sl 3 
pated tipecices eal patee Hoy 
Treshan epeies 0X. Tora sug 
Aiiatea 1 and MX 
Jeni eeonene Mesos wi 
ak aX ond 23X 


ox 


Unie © compost of 1 


SXand 4X 
pee obeys and pied Wie 


eld epsaicere 15K. Tol mage 
3X and 51X 

With sane optics ss No. 

Wath same opaics as No, 

With same pics as No, 

Wish same peice at No 


Wich same ales 46 
With same opics as No 
Wich some apse ae No 


Magnifications and Fields of Juni 


ior Stereoseapic Microscopes 


uyirA UNE unr —_unrre 
TOK Obpeive | LIX Obecrve | L3X Obectve | JAX Objeave 
iS a | Field Field | Ficid 
EyEFIECE Wak Wah Wie 
es ie |e] esed |e 
108 Wie Fa 3 72 |aax| 30 |ssax 
15K Wak fill ce & fee 3 [BI 
208 Wie Fl | Sa liar 37 | ak 
kama, 103 35 |isse) $2 TRE 
20K Ramsice | in 33 [ax So isa 
35k tomes nd oh fase) |e 
eX Heyghenin 0! 2s 5 $2 |iex| 31 [tae 
10K Hayastan "3 eo dak! [at 


LGN Objective | 1.7X Objective 


TAK Objective | 34K Once | AK ONpaive 


Fed Fiad Feld Fel 
EYEPIECE wish Wid Wiles Wilh 

inmm, | Mag. | insin. | Mag, | in uum, | Mag. | in mim: | Mag 
10% Wide Fat. no fisax| 77 fazox| ga |3ax| 36 [sox 
15K Wide tila wo [87a| 84 [ieee] 36 [Sra] 32 /25x 
2B Wide Fa 4 |stox) sa [isax| 38 lérex] a7 [osox 
eX Ranscen us |'95| 35 |isze] 33 |acex| 37 |2rax 
19K Ramsden. us |isax| zs |229x| 31 [5ax| 30 [anon 
15K Remade g7 |a7x| Gr [inex] 45 |3tex| 31 [fax 
OX Hluyghesian ay [35x] 7 [9x] 38 lane] fo [By 
20K Hayton a2 [gsr] sh [ange] 33 |50e| 30 [ax 

Accessories 


for Spencer Junior Stereoscopic Microscope 


Paired Objectives 


Paired Eyepieces 


No. Descripen Price 


Ge 
No. Deserigtion Paice 


255 10X Pied Oljestyes. o> 
UG LIN Pavel Objecever | 
283 23K Pitted Objeceves- 
289 35X Patel Objeeves. ss 0) 
280 48X Pied Objecever 
201 GSN Biived Objecever 
263. Unie A LOX ad 2.3% Paid Ob 
tives ioclaced fa revolviog nouie 
367 Unit C178 und 3.4% Pared Obj 
‘uvesinlided in fevelving mount 


Miscellaneous Accessories 


Ge 
io Deoecicion Pubes 
59 Glasy Stage Vlas far No STand 
477 Backer for araching Nev 353 Lamp 

sa body take 


isd GK Fated Hay pletion Eyapis 
Lat 0x Pated ethene Byepe, 
171 X Paned Ramiden Evspere 
119 10K Pated Ramelen Byes 
Lib 18% Dated Ramelen Byetves 
135 10% Paued Wide Pelt Sheps 
13) 13x Pred Wide Pell Byepces 
113). 0X Paved Wide Feld Brepeces 
Not: Allol te shove repece sonnadare nico. 
ther dice aad melee which ave Bisons de 


Cabinets 
Se 
No. Description Price 


1G1 Galiner or No. 67 and No, 77 
1637 Gabiet for NO, 57 fi 


a4 
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Spencer Metallurgical Microscopes 


‘The new Spencer Mezallurgical Micro. 
ly de 


phic lak 
polished m 


They provide fine optical performance, 
the émnst convenience for rapid work, 


ype of contral work 
st students will he eraining. 
uf the 


which may nor be a 
course of instruction bu 
will probably eacounts 
vanced work, 


Coated Optics 


iF the objectives 
of microscopes are 
sting film, ‘The use 
iminates most of the scray 
light ordinarily cansed by internal te. 
fMections within the objective, resulcing 
in increased light transmission and greatly 
increased image conteas 


Me 


a 
‘hina egy, 
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Vertical Uluminator 


The newly designed Spencer Vertical 
Illuminator is the result of studies of past 
inscrumencs and new scientific develop- 
meats. Adjustments have beea kept to 
mioimam without sacrificing goad per- 
formance. The Vertical laminator is xt- 
tached to the microscope stand in a posi- 
tion which allows the operator to make 
the necesstry adjustments conveniently. 
with manipulations divided becween the 
Jefe and right bands 


Field and Aperture Diaphragms 

To eliminate unnecessary glate and ob- 
tain maximum conrrase, « field diaphragm 
is provided which restricts the ares of 
specimen illuminated co correspond with 
the ficld covered by the objectiveeyepicee 
combination. An aperture diaphragm pro- 
vides regulation of numerical aperture for 
Test results wich each objective 


Prism and Coated Reflector 


The light is directed down through the 
objective by means of a plano-refleceor oF 
prism, These are mounted on a horizoucal 
eating &9 thst cither the prism ar the 
reflector can be brought inco operating 
position by sliding the bearing eo one of 
two definite positions. The prism and 
plano-rellector ean be removed teacily for 
leaning 

Since the image forming cays must pass 
through the plano-glass reflector after 
passing through the objeceive, ie is made 
With the same degree of precision as the 
optical elomenes in che microscope objec 
tive. Its surfaces. are optically flat and 
parallel, These reflectors are inapected in 
dividuaily with an ineerferomerer to mest 
exacting optical specifications, 

Toth suefaces of the planoerellector are 
coated. One surface is coated wich a high 
reflecting film ro concentrare a mavimum 
amount of light on che specimen, The 


teal aint cpl wit ensign. 


agiel Mirnaipe Nos WM wich graded oe 
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other surface is coated wieh a low rellect- 
ing film ¢o eransmit the light which would 
otherwise be reflected from che second 
surface. This incteases the illumination 
and eliminates the double image of the 
ficld diaphsagm. This is 2 unique Spencer 
feature based on technics developed by our 
research scientists, The Vertical Illnmina- 
tor is offered for smdent use with an un- 
coated reilector, 


Mluminating Unie 

An oficiene, compact, illuminating unit 
which ix desigaed to arcach tn the Vertical 
Mluminacor provides a complete perman- 
ently aligned optical system with an in- 
tegral Light source. 


The source is « concentrated filament, 
low voltage, low wattage bulb of high in- 
tensity, giving off a minimem amount 
of heat. Current issupplied by a transformer 
oo resistance from a 110 volt 60 cycle al- 
tcenating or direct cucrent line. The lamp 
housing remains remarkably cool due to 
the low wattage of the hulh ancl the eff- 
cient design of the lamp house employing 
fins for beat radiacion. The bulb can be 
centered quickly, and locked in position 
This adjusemeat need not be changed dur. 
ing the life of the bulb. 

Because of the high efficiency of the 
optical system ample illumination is ob- 
tained for visual work ar the highest 
magoification, even when using the bino- 
cular body. The Spencer Vertical Iliamina- 
tor is designed co yield uniform illumina- 
tion ar all magnifications. 

The lighe ineensiey can be changed 
quickly by a slide in the illuminating unit 
Tn one position maximum illumination 
is provided for use with 
scopes; the other position reduces the il 
Jumination ro a comfortable level for 
‘monocular observation. 


nocular micto- 


‘The illuminating unit is easily cemoved 
0 that the microscope may be wsed with 


 Meteyind Minny Re WOK wk sainand me 
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a light scource of higher intensity for 
photomicrography. 


Fileors 


Filters are available, readily interchange 
able, and locked ia place in # positive 
manner, A green fileer wieh a spectral dis- 
tribution which corresponds t0 the most 
favorable colar correction of the opeicsl 
system, js included as standard equipment, 
A blue filer is available which gives light 
of near daylight quality and is recommend- 
ed for identification of non-merallic inclu 
sions 


A polarizer fileer and cap analyser are 
available for studies of non-metallic in- 
chisions and other work in polarized 
lighe 

Nosepiece 

‘Objectives are changed ina positive and 
convenienc mannet. Exch objective is 
mounted in an adapeer with a handle 
which is instantly attached co che quick- 
change nosepiece on the Vercical Illumins= 
tor, 

‘The quick-change nosepiece and adapter 
together, require very little space. Thus, 
full advantage is taken of the short ob- 
jective mount designcd co bring she rear 
focal plane of the objective as clove a5 
possible t0 the reilecting element of the 
Vercical [tumminator. 


General Specifications 


Five differen: microscopes are offered — 
Monocular Microscopes Nos. 46, 47 and 
48 and Binocular Microscopes Nos, 30 and 
51. Following are ourstanding features: 


STAND 
‘The stand has.a forged brass arm with 
standard caper axle inclination joiat, 
and a heavy cast base that insures 
stability in all positions, 


2 canoe mith of charging jt 


RACK AND PINION COARSE ADJUST- 
MENT 
This adjustmenc has a diagonally cut 
rack and spiral pinion of involure 
tooth design. 


‘The fine adjustment, graduated in 2.5 
injcron intervals, auvomacically com 
pensaces for ‘ceases 10 fune- 
tion when che objective contacts the 
specimen. All except No. 48 have a 
means of compensating for difference 
of weight betwees monccular and 
hinoetlar body 


MONOCULAR BODY TUBE 


‘The body cube has a Jengti of 180mm, 
sn vsed with the Vertical hum 
tor. It has an adjustable draw tube 
with graduations, co calibrate che 
instrument for making grain size and 
case depth measurements. The No. 48 
stand ts equipped only with xed 

monocular tube 
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BINOCULAR BODIES 


Microscopes Nos, 50 and 51 ace fur- 
fished with either the inclined or 
vertical binocular body. They relieve 
eyestrain and provide maximum com 
fore daring long periods of observa 
tion, The evepiecesare adjnsted quick- 
ly to exact incer-pupillary distance 
by euming a knurled ring om ehe right 
eyepiece cube. An adjuseable collar on 
the left eyepiece tube provides a focus- 
ing adjusineat to ompenute for 


‘An exclusive fearure is the eight de- 
gree convergence angle for normal 
visual work. 


The inclined binoculae body permits a 


reable posture. Fyes, neck and 
shoulders are in « normal restful posi 


Hon; muscles do not become tired, en- 
abling the obsever to work more 
efficiently 

STAGE 


The solid, curable Bakelite stage 
108mm, X'120mm., with a diseance 
of 105mm, from arm to optical axis, 

«to all commen reagents 
and will not warp or fade. Tt is pro- 
vided wich chromium plated spring 
steel clips. Microscopes Nos. 46 and 
50 have stages without circular open- 
ing. Nos. 47, 48nd 31 have a circular 
pening in the center for transmitted. 
light, Mechanical stages Nos. 434 and 
485, operated by che right hand in a 
nnoriwal, comfortable position are re: 
ommended as an aid to convenient end 
thorough inspection of the specimen, 
The entire stage (excepe on No. 48) is 
fecusable hy rack and pinion ro 
commodate Iarge specimens. When 
using 4 more intense light source for 
photomicrogrephy the stage can be 
raised and lowered by itt rack and 
Pinion adjustment instead of using 
the coarse adjuscment en the body 
tube. Thus, (¢ is n0t necessary to dis 
turd the aligomenc of the lamp and 
Vertical Iluminaror when changing. 
objectives or specimens, 


‘The stage of Nos. 46, 47, 50, and 
51 is rigidly supported by a horseshoe 
type bracker insure freedom from 
vibration, 


opTics 
Standard magnifications af 75X, 100X, 
200X, SOX, 1000X and 1500X are 
provided with proper combinations of 
eyepieces and objectives. Eyepieces 
are teuncated cone shape for ease of 
observation—especially desirable for 
those wearing glasses Lenses are 
easily cleaned. Objectives are standard 
Spencer achromatic type designed for 
Finest performance with the Spencer 
Merallurgical Microscope. 

“The special micrometer eyepiece 
No, 2515 is for making measuremears 
irecily in thousandths of an inch 
and is recommended for cate depeh, 
and other linear measnfements. For 
messurement of thickness of electto- 
placing we recommend = Screw Mi- 
cromster Eyepiece No. 425, 


FINISH 
The finish is baked black enamel and 
chromium placing 

CABINET 
The Metallurgical Microscope is fare 
ished in a leatherette covered hard- 
wood cabinet ‘The cabiner for all 
stands except the No, 48 is furnished 
with a érawer in the upper part of the 
Cabinet for storage of objectives, eye- 

i The 
cabinet for the No. 48 has a slide to 
hold additional objectives and eye- 
pieces, 


and other accessories. 


Microscopes 
Nos. 47 and 51 
Spencer Metallurgical Microscope No. 
47 is the sime as No. 46 bne has a stage 


with a center opening and is equipped with 
a substae condeuser NA. 1,25 and mirror 


ct 


for use with transmitted light. Micto- 
scope No. 51 is equipped wich binocular 
body and subscage equipmenc for 
mitted light. 


Microscope No, 48 


Spencer Metallurgical Miceoscope No: 
48 is similar ep No. 46 and No. 47 bnt does 
‘nor haye a rack and pinion focusing stage 
and cannot be equipped with che binocular 
bodies. There is ample range of coarse 
adjustment for use at all magnilications 
with average size specimens. ‘The No. 48 
microscope is adequate for most types of 
soutine visual work and is very satisfactory 
asa teaching insceament. 


In Placing Your Order, Follow 
‘These Instructions: 

Use the charr on page 9 ro select the 
features and accessory equipment requit- 
ed, Order by catalog number—no farther 
cexcriprion is necessity. 


Substitutions from standard catalog 
numbers shown on the chart can be made 
from che complete listing of objectives and 
eyepieces, together with the lise of ac- 


The following notes may be helpfal in 
making subscieations nor readily found in 
these listings of accessory equipment. 


1, The No, 485 Graduated Mechan- 
ical Stage, snitshle for making 
measurements and locating areas 
within che specimen, can be sub 
stituced for the No. 484 Ungrad- 
uated Mechanical Srage, Add. 


Uncoated reflector in vertical il- 
luminator can be substicuced for 
the couted refleceor, Deduct .. 


3, Vertical binocular body can be sub- 
stiowed for inclined bi 


Nos. 50 and 51. Deduct... 


If fixed monocular tube is desired 
instead of adjustable, Deduct. 
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ACHROMATIC ORECTIVES—SHORT MOUNT FOR USE WITH VERTICAL. T:LUNINATOR 


Rie 


Cat. No. Focal Length 
1a ‘omm, 
104 Sm, 
cies 302m. 
1c 25mm 
cup ienm 
cus, Sn. 
Cie ann 
cnet Tsim, (ell jometsion) 


NOTH: Objective Adspicr No. 2510ngcuury for vacon Vertical ininaie, One fraished widh 2530, 2590 


VER! 


TICAT T.LUMINATOR AND ACCESSORIES 


GuNo. 


Deception 


3590 Vertical Tluminotue wich coated celzcsor, pram, quick-hange tease, grec fk, ihe 


ve Mlumiaatieg uate ho 
25 Verdc Tueuatcr, Some 98 


jt fenherete ease. 
atoyebur wath uncoated elector 


2505. Mlamiaacing Unit with one ba ut ithoat ranma or resist: 
2805 Fheal Tranatormer for ute with Na, 2505 0a 110 vole C 


35, Variable Teaalorines for ane 


2503 Fired Resneance for am with No, 595 on HD ele, D. 
BIG. Gui Cage Ohi Al 


ine Davighe Filter 10 eta 
2815 Mcromexe Eyepiece to teal i 
3517 Lestaerate Cua for verre 
425. Bere Micrometer Eyepiece, 


2901 Uncoated Mano Glass Rector as supplied with No. 2540 
3 spa Cow Paso clas Kesar eplct wtb No, Bi. 
lb, & volt, 06 amp for No, 2505... 

F318 Procéceive Clue Window Gu 


“ehh, 804 an 110 vol AG. 


reat 
inh 
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man of the Bearing Metal 

mittee of che American § 

ical Engineers 
‘Alehough the Microchat 
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The Spencer Bierbaum Microcharacter 


ingly designed to determine the hardness 
of the different microscopic 
Rearing metals, it is now being used 
cessfully on many different types 
rials for che mensorement of hard 
f as and partic 
applications thi 


oor long damm 


type of measurement is. impossible with 
ny otker instroment: For example, the 
tescing of electroly tically deposited chrome 
plate and’ case liatdlened ote! fas been 
Escomplished with the Mictochsracter 
swith wnlque success, Ir application io the 
Tepidly expancing. plastics indostty is 
particularly prontting 

‘The procedure cousists of moving, wich 
a mictametet feed, 2 highly polished labe 
Ticared surface ofthe mavetial a be cesced 
beneath very accurately grou diamond 
point which is undsr a definice pressure, 
KRiter cut is made, ts with is speamiced 
under the mitoxope and the hardess 
Aetermined from a convenient formpla, 

The Spencer, Merovun, Nicrocatacier 
is precision inscmment manufactured 1 
hecordance with che exacting. specifica 
tions demanded by the baste principles of 
the microcut mechod co insane. secutate 
and reliable rests. 

7A considerable amount of seudy has been 
devoted to the shape and proportion of a 
sizable enesag pine, not enly as to the 
best and most efficient for sich service 
cepuikeniedis, Wak alas ier Reet 
enabling the daplication of the cutting 
point in accordance with exact specifica 
fions. ‘The corvee of cube ws fically 
adopted as che most destable shape, since 
iccin be duplicared exactly and ac tne sume 
time ie very cucable, One of che world's 
Outstanding Uiamond cutcers hus develope 
fd s cechnique of grinding specially relece 
2 Lamoad fri ine Microcar 
ion of 2000 diameters. 
sential chat the cutting point be 
held clasically i order for ic to respond 
ta the different depthe of microcat, and 
ise that dhe moyeinene should be ver 
Slow and even #9 that na additional pene- 
tration is elected by stopping, In order 
thar the width oF ct shall under all cone 
ditions, be a direce function of iis ceptly 
and che square of the width of cnt be 
directly proportional to the cross sectional 
dei, Us necessary that the cutting poinc 
be exceedingly accuraee, thac che thice 
facets be ttue plane surfaces, thar the 
cbree Jines of intersection of these chice 
facets he seraight lines, and that the pont 
thal’ be exceedingly sharp. ‘howe con- 


ditions are absolutely necessary in order 
that a rational scile of hacdnces maybe 
established which will apply equally well 
to all degrees of hardness of the vatious 
substances tested, thereby giving an ac 
curate means of consiatene hardness dete: 
mination. 

‘The diamond is artached t9 a spring i 
‘such a manner that if the solid right argh 
‘or cutting point is coneidered as consticut- 
ing one cornet of an imaginary cube, the 
Gisgonal of this cube would chen he nor- 
tal to the test sucface, One of the edges, 
formed by the intersection of two facets, 
ig the advance or cutting edge, and is if 
direct line wich the microcue’ This ad- 
vanced edge makes an angle of 35.25° 
with the rest surface, constituting the angle 
of incision. The depth of cut is always 
slightly less than 4/10 of ies width; chere 
fore, the force of indentation is always 
sreater than that of translation. 

For the mosc sutislacrory results with 
the Microcharacrer, 1 is necessity to have 
& good metallurgical microscope. 
Faticilarly important to have a vertical 
illuminator equipped with « means for 
Proper contro! of lamination and a rigid 
srand with a responsive fine adjustment, 
‘An oil immersion objective ix necessary 
for the sequined accuracy ia measuring 
the width of microcuts, espectally so wit 
very hard materials. For mose pusposes a 
dey objective of mm. focal length is also 
‘very veeful for preliminary seudy, A screw 
micrometer eyepiece of high magnifica 

‘on, not lese than 15 0° 25 diamecers is 
iso required. 
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11099 Replacement clanond nounted on 
‘plea nose. : 
1uobs Sew eonerr epepice wile 
15K compernning epee 
eos 15K compemating syle for 
lonasscree microteee 
For best rele we econinced we of ths Spcuca 


Meullugical Microxope amt vertical Ilumiiaior, 
‘Decals fvalsbel|on regusst, 


Polarizing Microscopes 


The Polarizing Microscope, long aa in- 
dispensable: aid of the petrograpler, has 
come isto its own in many branches of 
Fae ee roe ie eae 
in chemistry, employing polarized light, 
have eecrdsigricaneéconomies of tne 
and material, The metal, petroleum, plas- 
tics, and synthetic fibers industries find vais 
instrament of increasing imporeance ia 
fundamental research and process control, 
The biologise has found a cteadily inczeat~ 
ing number of applications for it, ‘The 
optical activiey of various maverials is 
adding daily co our knowledge of life, 
disease, and desth 

Because of the many different uses for 
Spencer Polarizing Microscopes, several 
Vatiations of each model are listed, Simple 
designations of these optional features are 
described in the following paragraphs 

Each microscope is available with either 
a rotatable or a non-roratzble analyzer ia 
the body tube. This is indicated by the use 
tf one of the following letters immediately 
after the model number: 

A, Designates a Rotazable Analyzer, 

B. Designates a Non-Rorarable Ana- 
yack. 

Research Polarizing Microscopes are 
listed only with the centerable quick- 
change nosepiece, but Seandard Polarizing 
Microseapes may be ordered with a non- 
genterable revolving nosepiece. There dif- 
ferences iu the Standard Polarizing Micro- 
scopes are indicated by 4 second leweer 
following the catalog number, 

©. Designaces a centerable Quick- 
Chatige Nosepiece and a non-cen- 
erable stage, 

D Designares a nonenterable Triple 
Revolving Nosepicce and a cen 
rerable stage. 

All Spencer Polarizing Microscopes have 
the eame type of focusing adjussments te 
clination joint, mitror, and finish, They 
ate characterized by Spencer sturdiness, 
precision of movemene, and fine appear: 
ance, 

‘The rack and pinion coarse adjustment 
consists of a diagonal rack and spical 
pinion, The hearing surfices are praviced 
with oi] grooves, and different metals att 
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used in the two contacting surfaces co 
provide smooth, easily-controlled mation. 

‘The fine adjustment, the most impor- 
tant mechanical feature in a microscope, 
38 on other Spencer microscopes, consists 
of a micrometer screw working ia con- 
janction with a bell-crank lever, thereby 
providing a degree of precision found only 
fn the finest measuring instruments 

Since the action of the screw is applied 
aly in moving the body eabe upward, the 
possibility of breaking the cover glass is 
greatly neduced, 

The inclination joint works with ex- 
cxpriomal smoottiness, yet holds the in- 
Stumentat any desired angle 

All stands are provided with 1, sOmm. 
substage micror, plane on one side and 
concave on the ather 

The lines on all graduations are distinct 
and e1sily reed, 


The instruments arc finished in satin 
black enamel, and the graduated circles, 
verniers, and adjasemene buttons are chro- 
mium plated to resist the fumes of re- 
agents commonly used in chemical micro- 
scopy and petrography. 


Stands 
Microscopes Nos. 37 and 39 have the 
same heavy rigid stand, designed co mect 
the critical needs of the petrographer, 
whose workis of the most exacting nature, 
and are fully adapted to all types of micro 
scopical research in polarized light. The 
stands will accommodete the largest uni- 
versal stages. The top of the stage is 
143mm. from the table, providing ample 
space for substage manipulation. The dis 
tance from the inside curve of the arm to 
the optical axis is 1émm. The body eabe 
hhas a dovetail slide which provices 3zmm. 
excursion in addition ta the 8Gmm. range 
‘of movement available in che rack ancl 
pinion adjustment. The fine adjustment is 
geaduated in units of Lmicion 
‘On Spencer Polarizing Microscopes Nos. 
49, 41,4, 43, nightly amaller sean 
supplied. The model numbers indicate dit 
ferences in hody tube and substage assem- 
bly. These ate described fully in the list- 


EYEPIECE FOCUSING 


ENGRAVED 


SPIRAL FOCUSING RING CROSS HAIR DISC 


FOR AMICL-BERTRAND LENS 


EYEPIECE FIELD LENS 


COARSE FOCUSING ADJUSTMENT 


BODY TUBE 
COMPENSATING LENS 


MICROMETER-TYPE 
FINE ADJUSTMENT PROTECTING PLATE 
BODY TUBE RACK AHRENS: 
eo, = ANALYZING PRISM 
QUICK CHANGE 


NOSEPIECE, PROTECTING PLATE 


OBJECTIVE 

CENTERING COMPENSATING LENS 
RING 

OBJECTIVE LENSES 


z SWING OUT UPPER 
LENSES OF CONDENSER 


ARM. 


BALL 


BEC RING LOWER FIXED LENSES 
REVOLV: <__ OF CONDENSER. 


STAGE ‘ UPPER IRIS. 
DIAPHRAGM 


INCLINATION \\ PROTECTING PLATES 
*\ AHRENS POLARIZER 


FORK-TYPE SUBSTAGE 
MOUNTING 


~~ _ Mignon 


LOWER IRIS DIAPHRAGM 
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ing ofeach microscope. The stand is heavy 
anc built for critical work. Te wall accor 
thodats the stnaller univetsal and integra 
ing stages, and ig so adaprable that, ex 
cept for advanced research work, it wil 
Satisfy the requirements of the pecro- 
ist. The distance from the optical axis to 
thig em ic 103mm,, and she stage height i 
ample Body tube construction permis 
gree latitude of adjurements For the ol 
Scevacion ofall cypes of material. The fine 
Zuljusemene i= gescuated i units of 2.5 


Gee Revolver Snes 

The precision of the revolving stages i 
Faecal de eaapeaea reas tay 
are free from play of “creeping”, The 
Hea dal ery enn jer 
Sinele deprscs, ih the vemict reading 
Hides 

A centerable stage, with confeal bear 
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calving nosepicce ig ordered. On 
gee provision te mace for locking the 
we at any Gesited posicion of rocation 
Two sizcs of stage arc used on Spencer 
Polariving Microscapes. Microscopes Nos 
40, 41, 42, and 43 ase equipped with 


piain bearing scape, either cencersble or 
npn-centerable, is 125mm. in ck 
ameter. Microscopes Nos, 37 and 39 


‘equipped with w non-centersble, ball-bear 
ing stage 150mm, in diametet. A slow 
motion adjustment will he supplied with 
the ball-bearing stage at a slight addi 
tional cost. The stages are drilled and 
tapped tvaccommodate all universal 
in addition to the No. 43§ Mechanical 
Stage, 


Crystal Optics 


‘The Ahcen: prism has long heen accepted 
as the most satisfactory means for polar 
izing light. The finecequslity caleite prisms 


Spas Creator Rmleng Stage ls menos? 


The baie and forall Palariging Mier 


ane we in Spencer Research (Nos, 97 and 
39) and Standa ‘Mand 42) Polare 
Me sae one See eee 
ing and mounting snethole developed by 
calinsrtients have heen reseed by the 
thes of evstalline polarng materals 
aed in the dbvelopmnene of ney plas, 
Scientists of Ametican Optical Company 
wwno have been tereng thane materials for 
several years have enjoyed splendid) co- 

The Spencer Simplfed Posting Micro- 
scopes (Nor, 42 and 43) employ these new 
muderials, These inseraments use polarivers 
of the most advanced type Polaroid ms- 
terial, Ovctanding peuographiers ave 
nence of thece materials nder adverse con- 


and fumes in coneectrations far beyond 
what can be tolerated by the user, Heat 


resistance has also been carefully inves 
tigated and it has been shown that the 
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materials are unaffected by temperatures 
well in excess of the limits of climatic 
tions. (Note: As with calcite prisms, 
focusing a concentrated light source in the 
plane of the polarizer should be avoided.) 


The opcial characeristis of she sy 
parle closly lie cqusrene, Th 
hese istemarkablefeCom from retical 
cole, Pusthermors dhe shores lenge of 
Sfstroy light, A notcezbleintesse incon: 
trast ia the image results, This i pureies 
Taely important in the added enisphess ap- 
rae in inetfereace igaes. 


tnelplastics industry, bis ts0. developed 
qeesvacion plores oe deccrmining the ta 
ture of dowle refraction, Careful cess ia 
of tempera ad estan fo anes The 
these places 6 Capable of more sccarace 
(paced chin conibe achieved troops the 
A quar Wedee, designcd «0 give @ wae 
zero onter, also avatable, Se following 
apes foe listing of tae acopories 


Body Tubes 


The body cube 


on all Spencer Polarivi 
Microscopes are exceptionally larg 


Dad tides Ce 


Doveraied sl ao 
SORT iaruae ame ome 
precision, Sirall knurled heads are locneed 
se boeh ends of she siding putts so that 
they may be operated with either hand 
All body thes, of which there are fous, 
pped with 4 builesn body wh 
Two are equipped wich 12 mill 
2 nig nd accom 
madate large ieee ens Tyo are 
Ivers and accommodate standard diame 
dldier «fed mount ora rogasableone hav 
ing graduations fram 0° t0 99%. The 
tinal positions ofthis range are indicated 
By dick; however, an additional 
ifailable beyond the 0” and 50° positions. 
TFocusable Amici-Bereand lenses are a7 
tailable inthe two body” suber haying 
Alireus prism scalyscrs. a these’ body 
tubo the tera fer centro 1, 
phragm. ol 
“The spiral fo ccrand lens, a p- 
plied on the bocy tube for the Not 37 und 
40 Microscopes 1p sctuated by a graduated 
Kinisiel ning a the top of the body tube 
‘The hand sliding, focusing Descaud 
Jens, as supplied on the body tahet of the 
Nor’ 39 and 4ly 5 focused by means of » 
Knob excending from 1 slot inthe side of 
tle body tabe 


10, Nor 38 el hy Nes #2, Nes 8 
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Body tubes having Polaroid analyzers 
are available with a fxed focus Amici 
Bertrand lens, adjusted at the factory, as 
offered on the No. 42 Microscope, ot with 
‘our Bertrand Jens, as offered on the No, 43, 
Microscope. The fixed foces Rerteand lens 
is precentered at the factory and is not 
eqiipped with an iris diaphragin, 


Quick-Change Nosepiece 
hel Spencer’ Grick- Change! Conse 
ietraileppaah tresses anes 
ence nei mat eet! 
auldchinge expen Gif eve 
Pavnctelyiaceue adic rel boy cabo 
the objective centering ting. to which the 
Ohler eel sess hoto thetic sen 


ingenious spring clamp for holding the 
objective in positive alsgnment by apply 
ing tension to the odective centering 
tinge 


"The convenient lever releates the 

wing, or replacing objec- 
h objective shonll be equipped 
wich an objective ring sid catefally cene 
tere for sbeeent ee Two Keys ae 
supplied for earting che centering sereyrs 
Ifthe most critical ciarering of abjectives 
is not essencial, a revolving nosepicve i 2 
fel conventence and time saver’ The Nos 
40, 41, 42, and 43 Microscopes are listed 
with revolving nosepieces a¢ well as with 
the quick-change. A cencerable stage is 
Provided ea the nofetterabe ev 
Ing aocepiece is supplied. ‘The revolving 
hosepiece is not cecommended for use Of 
the rexeurch stands, Not. 37 and 39, and « 


Sper geidkcheng mere atl abjeton coming ig 


centerable stage 1s not available on these 
models 


Substage Equipment for 
Polarizing Microscopes 


Decause of the construction of the Spen- 
cer sabstage oguipment and the method of 
attaching it 10 the microscope, this equip- 
meat may be wed in a variety of ways. 
For example, the condenset may be 
without the polarizer, che polatizce may 
be used without the condenser; the lower 
fised lens may be used entirely alone, or the 
encire sulbseage may he remaved easily from 
the fork-type support. There are «wo xen 
etal types of substage equipment for Spen- 
cet Polarizing Microscopes 


Biological Style: This type of condenser 
has been designed so thac the source of 
illuminztion, when placed ata distance of 
approximately 10 inches from the subscage 
mirror, is focused on the object. 


Peographical Style: This type repre 
sents the more conventional form of perro~ 
sraphic substage condenser. Instead of the 
Lighe source, cieher the lower iris. dia- 
phragm or the lower face of the polertang 
prism (in case ao lower iris is used) is 
ccused on the specimen. In using this 
equipment, the concaye side of che sub 
stage mirror is used ra condense the light 
from the source ac thc posicion of the lower: 
iris diaphragm. 


The 


tl eer tr sept ah al 
Hrsg 


2 ietneneiy 
Ud 


<= 


Sabres Condon Nir 532, ston qaipret on No. 37. 


Tene ala be aed ot Ni 38, 


Becke Line: A shutter is provided on, 
exch condenser for Becke line effect. 


Catalog No. 532: This substage equip- 
‘ment (Petrographical Style), which is sean- 
ard equipmeat on the No. 37 and which 
may also be used on the No. 39, has a five- 
Jens condensing system with a aumerical 
aperture af 1.40. The entite system is 
achromatic, ‘The three-lens, swing-out 
unit may be replaced by a unit providing 
a numerical aperture of 1.0 


When only the lower fixed unit of the 
condensing system is used, a numecical 
aperture of 0,28 is provided, This lower 
unic is fully achromatic. ‘The condenser is 
‘equipped with both upper and lower iris 

ure of this condenser is 
that the lower iris may be locked a any 
Sesiced opening by means of a lack screw 
A.15 millimeter Ahrens polarizer is used. 


japhragins., A fea 


Catalog No. 530: This substage equip. 
mene (Petrographical Style) is standard 
equipment for the Nos. 39, 40, and 41 
Microscopes, [vis a dhree-lens cumbination 
with a numerical aperture of 1.0, Whea 
the ewe upper lenses are sung out ae a 
unis, the lower fixed lens provides a namer- 
ial aperture of 0.28. An upper condenser 

al apeteure 


unit having sulficiene nuns 
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Solire Corder, Nas $3 oth ein) ent le 


for use with the oil immersion objective ts 
available, Tereplaces the N.A. 1.0 swing 
cout ait in the stirrup mount. If a lower 
isis diaphragm is desired, No. 526 is use 
‘The polarizing prism is a 12 millimeter 
Abiets, 

Catalog No, 533: This substage equip- 
ment (Petrographical Style), which i 
standard equipmene on Nos. 42 and 43 
Microscopes, is + three-lens combination 
wich 4 numerical aperture of 1.0, Optically 
ic is identical with the No. 530 Condenser, 
‘except that Poland is ased 
instead of a calcite prism 


polarizer 


Catalog No, 28: This subseage equip- 
ment (Hiological Style) is designed for use 
fon the Nos. 37 and 39 Microscopes. The 
condenser consists of a siz-lens system 
having a numerical aperture of 139. Te is 
suitable for use with most oil immersion 
objectives. The condenser is aplowacic and 
fully achromatic, The upper chice-lens 
unit is mounced in a stirrup suppore which 
permits swinging icin and owe of the path 
Of light. Whea only the lower fixed lens 
system is ased, 2 numerical aperrure of 
028 is provided, The mechanical equip. 
ment includes hoch upper and lower iris 
Giaphragms, ‘The thresdens, swing-oat 
uunie may be replaced by « uaie providing « 
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numerical aperture of 1.0, which is. also 

supplied, A 15 millimeter Ahrens polariz 

ing prism is used. This unit may be ordered 
place of the No. 532if desired. 


Catalog No. 529: This subscage eyuip- 
ment (Biological Style), which may he 
used with che Nos, 39, 49, and 41 Pol 

ing Microscopes, has a namerical apernre 
Of LO. It has a three-lens condenser with 
the two upper lenses, a2 unic, mounted 
ona stirup, which can be swung out of 
the optical axis, The fixed lower lens has a 
‘numerical aperture of 0.28, 


‘The condenser is regularly provided 
with an iris diaphragm locsted between 
the condenser and the polarizer. A second 
iris diaphragm, placed below the polariz- 
cf, is available as opcional equipment. A 
12 millimeter Ahrens polarizing prism is 
used, This unit may be ordered ia place of 
No. 530 when desired. 


Optical Parts 


The objectives and eyepicoes for Polar- 
Inlay Miccscopes, ike othe pencet op- 
Geil parts, are catfally computed to pive 
the finest teseles i the work for which 
they. are intended, Loog experince in 
mranufactaring, the most modern and cf- 
feat equipanear, and the sal of ex 
fenced workmen are combined to prodace 
the finesr oprical parts for wook with 
polarized light, 

Bech element in & Spencer objective j 
carefully mounted and Centered ints cell, 
Fm each ovherin one sttipie line, which 


achromatic objectives, those for use 
with Polarizing Microscopes must he 
mounted strain-ive. Each objective is 


plainly marked with irs initial magnifica 
tion. The strain-ftce objectives listed for 
Polarizing Microscapes arecorrected forse 
wich gn 0.181. cover glass and 166.4uu0n, 
tube lengeh, See pages of accessories for 
listing of objectives, eyepicces, and acces~ 


Compensators of high optical quality 
areavailable for studying the navure of bit 
fringence, These compensators are mounted 


in metal places which Gx ivo a soe in che 
ody tabe. All Spencer Polariting Micro- 
proper lation tothe polenzer and an 


than the natural crystal sections generally 
used for chis purpose. 

The quarter-wave plate and fall-wave 
plate are useful in coutine determinations 
of birsfriagence and optical aigas, 

The Becke aperture plate consists of 
two diagonal apertures at right angles £0 
cach other, a clear circular aperture, and 
full-wave plate. This accessory is particu: 
Jacly useful in determining refractive in. 
dex by means of the Becke line method. 


In addition to the compensators already 
mentioned, a quarts wedge is available 
for use in the body tube slor. fc provides 
compensation from a true zero order to the 
third order 

A geadusted quartz wedge, complete 
wich upper analyzer, is also available. leit 
more fully described on the accessories 
pages 
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Research Polarizing Microscope No. 37 


Spencer Research Polarizing Microscope 
No. 7 offers prear convenience and adapr- 
ability co the perogcapher. Te has features 
af precision ample for practically aay 
measurements and is suitable for many 
iffereac types of work. This is the instru 
ment usually selected for advanced cryseal- 
Jographic work in government labora- 
tories, and for microscopicel research with 
polarized light in all eypes of laboratories, 
Trill accommodate the integrating stages 
and universal seages 


STAND 


‘The stand is large, 116mm, from op- 
tical axis to arm, 45mm, from wble 
to stage, and 74mm. above the stage 


The coarse adjusement, by diagonal 
tack and pinion, provides a movement 
of 80mm. A doveesil slide permiss 
32mm. additional excarsion 

The micrometer screw-rype fine ade 
justmcat is gradeated wo show 
(COliam af movement 


BODY TURE 
A large sized body tube wie lange 
eyepiece tbe and pinhale eyepiece is 
included 
The analyzer, a 12 millimeter Ahrens 
prism, ig available in either « fixed or 
rotatable graduated mount, 

focusing Bertrand lens is ia 


phragm. A quick-change cencerable 
hosepicce with thrce objective center 
ing rings is scandard equipment. 


STAGE 


The 150mm. ball-bearing, revolving 
stage has the periphery geadnated in 
degrees with a vernicr reading to 
three minutes of are A slow motion 
adjusumcuc is available av slight ad- 
ditional charge. 


ns Miesaps No 32. 


SUBSTAGE EQUIPMENT. 


CARINE" 


ie 
is 


yA 


a8 


Np. 332 combined condenser is sup- 
plied’ Tehas interchangeable front ele- 
ments providing NA. 1.40 aud N.A. 
1), enmplee with 15 millimeree 
Abiens prism polarizer in graduated 
roratable mount with lower iris dia- 
phragia 


The microscope comes in 2 polished 
hardwood cabinet with velvetlined 
accessory case, lock, and Key. 


Pree 


Sees Hops Pang Me 
one eed, hg pa 
Tectia Dern lems, plsbale ge 
pice, chrbined eondefier NA. 10 
Be NAL, wat 15 malin 
aisha pen 


Sponter Rercireh Polarining Micro 
Ses eae atone nee 
rotiebie a 


Large Polarizing 


Spencer Large Polatizing Microscope 
No. 39 provides a large, rigid, stable stand 
with adequate distance below the stage 
for any illuminatiog accessories, and sal 
ficient space above the stage to accom- 
modate any of the universal stages, This 
instrument differs from No, 37 only in 
ody cube and condenser equipment and is 
included ro meet the requirements of those 
who do aot need che high aperture con- 
denser and the convenience of the spical 
focusing Bertrand lens, 


STAND. 


The stand is large, 116mm. from op- 
45mm. from table 
above the stage 
The courte adjustment, by diagonal 
and pinion, provides a movement 
A doverail slide permits 


tical axis co arm, 
to stage, and 74mm 


32mm 


The micrometer se 


additiona 


v-type fine ad 
to show 


jusement is graduated 
COlmm, of movement 

BODY TUBE 
A large sized body tube with large 
eyepiece tube and pinhole eyepiece 1s 
included. 
The analyzer, a 12 millimeter Ahccos 
prism, is available in either & fixed oy 
rotatable graduated mount 
The hand focusing (sliding) Bererand 
lens ie in a eentershle mount with ric 


diaphragm 
A quick-change centerable nosepiece 
vith theee objective centering ring 


{s standard equipment 
GE 

The 150mm, ball-bearing mevolying 

stage has che periphery graduaced is 

1g t0 three 

‘A slow motion ad: 


silable at 


dition 


ght ad 


SponcirBoarcing Mivosope No. 394, 
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Microscope No. 39 


SUBSTAGE 
The No. 530 combined condenser is 
supplied. Tc has a numerical apercure 
of 10. The 12 millimeter Abrens 
prism polarizer is ina graduated ratac- 
able moun 


CABINET 


The microscope comes in a polishe 
urdiood cabinec with velvee 
accestory case, lock, and key. 


No. Description 
WA ising Mierocope 
ra fovea 

10: cowdencr” with 12 
Avene polssing peien and geod 
3918 Spencer LargePalarzing Nicroscone, 


v 


Polarizing Microscope No. 40 


Spencer Polarizing Miceescope No, 40is 
complete inatcumeac for work in polar 
tied light. This instrument, and No. 41 
described on the following pages, srs 
widely used in industrial laboratories. Te 
rill accommodate the incegrating stages 
and che smaller universal stages. The con- 
Wenience of the spiral focusing Bercrand 
lens is a real advantage daring extensive 
soups ramiaation of inecterehos igure 
‘The plain bearing stage is adequate for all 
br the moet critical work. ‘The wide held 
‘forded by the large diameser eyepieces is 
another feerare appreciated where a large 
Volume of work is handled regularly, 


is standard in dimensions: 
103mm. from optical axis to arm, 
152mm. from table co stage, and 
64mm. above che stage. 

The coarse adjustment, by di 
tackand pinion, provides a move 
of 70mm, A dovetail slide permits 
32mm, additional excursion 

The micrometer screw-type fine 
adjustment is graduated to show 
‘0025mm_ af movement 


BODY TUBE 
A lacge sized body eabe with large 
evepiece tube and pinhole eyepiece is 
included. 

The analyzer, a 12 millimeter Absens, 
is available in cither a fixed or rotac 
able mount, 

The spiral focusing Bertrand lens is in 
a centerable moane with iris dia 
phi k-change nosepiece 
with three objective centering rieg= 
or a non-centerable, triple revolving 
nosepiece may be specified 


STAGE 
The 125mm. plain bearing, non-cen- 
terable, revolving stage bad the peri 
pery graduated in degrees with 
Kerner eading to three rinntes of ac 
‘A contcrable sage is supplied when 4 
har-centecabie revolving nosepiece ie 
syecied 


Sever Palaricing Micarcspe No. #04C. 


SUBSTAGE EQUIPMENT 
The No. $30 combined N A. 1.0 con 
denser includes 4 12.millimever Ahrens 
prism polarizer in 2 graduated rorar- 
able scoane, 


CABINET 
The microscope comes in a leatheretee 
covered hardwood cabinee with 
velvetclined accessory case, lock, and 


Ne. Description Price 


Policing, Microveope at 
Gocried, basing apical fconig Ber 
od ea, neg egepiee tube po 

in, eyepiece amar 
Aick-change cearerahe_aonepice 
sit chece berlve eatery 
In cabin, Bae withoue objcwves, 

4000 Spencer Polainig Microscope sazme 
abakove, but wth nonrocaasle 
analyze 

OAD Spencet Poluraiog Microscope, yane 
ar No, OAC, but with x aonenter 
ible, eeple revolving eoveplece and 
fenterable stage 

401 Speneze Polarizing Mioscone, sme 
At above. bur with, poncttable 
analy 


Sher Boling Mineo Ne. WD. 
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Polarizing Microscope No. 41 


Spencer Polarizing Microscope No. 41 is 
identical with No, 40 described on the 
receding pige, except that the sliding 
focusing Bererand lens is supplied instcad 
of the spiral focusing feature 


This microscope, like other Spencer 
Polarizing, Micrascépes, can be equipped 
wich any of the objectives, eyepieces, or 
compensators for cither routine or ad~ 
vanced work 


STAND 
‘The stand is standard in dimensions: 
203mm. from optical axis tc arm, 
132mm. from table co stage, and 


Gd4mm. above the stage. 


The coarse adjustment, hy diagnoal 
rack and pinion, provides a movement 
fof 70mm A doversil slide permite 
52mm, additional) excursion, 

The micrometer screw-type fine ade 
jusemene is graduated to show 
(002mm. of movement. 


RODY TUBE 


A lange sized body tube wish lange 
tyepisce tbe and fihole eyepiece i 
included. 


The analyzer, a 12 millimeter Ahrens 
prism, is available in either « fixed o 
rotatable mount, 

The sliding focusing Bertrand lens is 
in a centerable mouat with iris dia- 
phragm. A qaick-change certersble 
hosepicce with dares objective cen 
tering sings or a non-centorable eeiple 
revolving nosepiece may be specified, 


STAGE 


The 125mm. plain bearing, revolving 
erage hae the periphery graduated ia 
degrees with a vemnier reading to 
three minutes of arc. A ceneerable 
stage is supplied when a non-center- 
able revolving nosepiece is specilied, 


Sper Paling Mice No. 41a 


SUBSTAGE EQUIPMENT 
The No. $30 combined NA. 1.0 con- 
denser lacludess 1duullimeese Abceas 
prism polarizer ha gracated roar 
Roe neee 


CABINET 
The microscope comes in a leathererte 
covered hardwood cabince with a 
velvet-lined accessory case, lock, and 
ley. 


AAC Speacer Polat 
sce, saving 


Tn'cabiner, bur withoue abject, 
yeplees, oF compensates 

6 Fyre: Toaising Mone une 
above batik root 


oc Plaisng Microcap, se 

No. fac futvit nonce: 
shelling suas 

41D Spencer Folarising Mirosene, sme 
ian 


Polarizing Microscope No. 42 


Spencer Polarizing Microscope No. 42 
isa somplete micomope fo: workin poli 
ized light at 2 minimim price, The use of 
Polacoid of precision optical gualicy i1- 
seead of Abfens prisms, the ved foes 
Bectrand lens, and the standard diamerce 
evepteces make significant economies pos- 
lites Opdcally “tad. mechasically the 
instrament is capable of the finest work. 
eis particularly well suized en satisfy the 
need for a complete instrament for stu 
dents. Ie is alio well adapted to the needs 
of the industrial control faboracory, 


STAND 


‘The stand is stendard in dimensions: 
Te eae een aer cs 
Tamm, from ble to stage, and 
Shinn. above the erage 

The coarse adjostment, by diagonal 
rack and spiral pition, provides a 
movement of Timm, A dovetetl side 
oni este adieu excarion 
The miccometer sorew-eype fine ace 
iets: (ane eeh ea Tee) 
(eins rromerenrat 


DODY TUBE 


A large sized borly tube with standard 
diameter eyepiece tube and pinhole 
eyepiece is included 

The analyzer, 2 syntheric crystal 
(Polaroid), is available in cider a 
fixed or rotarable mount 

The prefocused Berecand lens is in a 
sliding mount 

A quick-change centerable nosepiece 
with tne objective ening ngs 
ra criple revolving nosepicce may be 
specified. : 


STAGE 


‘The 125mm. plain beating, revolving 
stage has the periphery graduared in 
degrees. with a veinier reading w 
three minutes nf arc, A centersble 
stage is supplied when a nomcentct= 
able revolving noseptece is specified. 


Spricr Palricing Mismne No. BAC, 


SURSTAGE EQUIPMENT 
‘The No. $33 combined N.A, 1.0 con- 


denser includes 2 Polaroid polarizing 
filter ina graduated roratable mount 


CABINET 


“The microscope comes ina leatheretee 
covered hardwood cabinet with a 
velvetlined accestory ease, lozk, and 
key. 


No Description Price 


ee 

Se 
Prater ee 
Hk ei ea 

£206 Spe Plt co 
i 


RUD Spence Polavisiy 
sbabve, bat 


Racer 
eertacabie ate 
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Polarizing Microscope No. 43 


Spencer Polarizing Microscope No. 43 
tepterents a distinct advance aver the con- 
ventional "chemical" microscope. ‘The 
analyzer in the body tube aff 
siderably larger and more usable ficl 
the cap analyzer, and eliminates the very 
low cycpoiat. This instrument offers the 
sane optical and mechanical features as 
the No. 4, escepe ehat a0 Bererand lens 
is supplied, Where examination of the in 
terference figure with the pinhole eyepiec: 
only will suffice, the No. 43 Microscope 
offers « low cost instrument of 4 quality 
fully compsrable with the other Speucer 
Polarizing Microscoper. 


STAND 
‘The stand is standard in dimensions: 
103mm. from optical axis to atm, 
132mm. from table to stage, and 
4mm, above the stage 
The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of yomm. A dovetail slide permics 
32mm, additional excursion, 


‘The micrometer screw-rype fine ad- 
justment is graduated to show 
025mm. of movement 


BODY TUBE 


A large sized body tube with standard 
Gismeter eyepiece robe and pinhole 
eyepiece is included, 

The analyzer, « Polaroid disc of op 
sical quality, is available in cither a 
fixed or rotatable mount 

A quick-change centerable nosepiece 
with theee objective centecing Fings 
oa triple revolving nosepiece may be 
specified 


STAGE 


The 125mm. plain betting, revolving 
stage has the periphery graduated 12 
Gegrees wih a vernior reading to three 
minutes of atc. A centerable scage is 
supplied when a noo-centerable re- 
volving uesepicce is specified 


ie Mironngy Na #24 


SUBSTAGE EQUIPMENT 
The No. 533 N-A. 1.0 condenser in- 
cludes a Polaroid disc in a graduated 
rotatable mount, 


CABINET 
The microscope comes in a leatherette 
covered hardwood cabinet with a 
yelvetlined accessory cs, lock, end 


Gr 
No. 


Description 


Price 


SIAC Spencer Folarisicge Microscope with 
fh Revered lene ae lect, has 
ing Polarond poltvinr and analyery 
Staoland eyepiece tube, publ 


ee 
bit wichoseabjeaey by 


ane 


43aD 


Tt wih nourceuterable, ciple 


Solving navepicce aed centerable 
BD Spencer Folarning Microscope, sine 


above, bae with sonora ana 
i 


Shomer Polamg Memo Ne, BAD. 
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Accessories for Polarizing Microscopes 


Strain-Free Achromatic Objectives 

All Spencer Strain-Free Objectives are 
plainly marked with che equivalent focus, 
the numerical apereare, and the initial 
nggticon, hes ate Geted for a 
tbe length of 164mm, ‘The magnificr- 
objective and eyepiece is always the pro- 
ue ohana by lying coger the 
Initial magnificarioa of the objective and 
that ofthe eyepicce, The Spencer objectives, 
evepicces, and condensers are designed 
fowork together and, when used in proper 
combination, will give the finest results 

All Spencet Strain-Froe Objectives listed 
ate corrected for a cover glass thickness 
of 0,18mm, 


Equiv, Ivica Nu Working 
te Magni 


hneseal Distance 


diamecer eyepiece eube, a8 well asin stand- 
ard diameter, 23.22mm, An adapeer 
listed to fic the large diameter eyepiece 
tubes so chat standard cfameter evepieces 


cm —— 
No rip Price 
47 Crow Fae , X wandaed 
448 Gioss Hur Hyepice) EX seandard 

449 Cross Hie’ Byepiece. 10 etandard 

si eromtue Bippiesy 

455 Grow Hale Eyeplece, 

454 Gross Hate Eyepiece, IDX large ie, 

$56 Gross Hair Evepece, 15% large se 

451. Grove Hair Eyepiece 20X large tee 

580 lard si 


No. inmm. cidon ‘Type Apetere in mm Trice 
6 Ook S25 
b Ook 352 
2 10 10 
5 017 210 
16 023 a3 
3 050 Lat 
4 Ose Oey 
3 Bo ay oss OS 
3 @) dy 08s 930 
18 9:oiliam 125 O13 


“Thir objeetive i weparable When the ont 
in remeved, the back system Sesomes m3. 


Cross Hair Eyepieces 

Gross Hair Eyepieces for Spencet Polar- 
ining Microscopes h=ve focusing eye lense: 
They are msde in large diamete: 
30.COm™n, ,formicroscopes having the larg 


Piabole Eyepiece 


5000.5 
Nosepieces 

Ge ai sat 

Na. Description Price 

0 ving Nosepie Geom 

455 TERE Helsing Nowpiee. Goon 

Ho GadepeRcui ingot 

462 Quick Chang: Nosiese 

453 _Ghiercve Covering Ring 
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Substage Equipment 


Substage equipment is described) com- 
in the introductory material. The 
chart shows the microscopes on 

y may be used 


abana Consens WA 130 5th 
rae pis pola 


tal sviwth aa NA 1 

topclenene wed uppeeand lower iis 
sa pheepe 

529 Gambaned Coadsracr NA. 0 with 


famllimesse Abr iss pose, 
Bolorial sole 
530 Combined Coad 
Recgrapiical fy 
$32 Combined Cordsmer SA. 1.40 with 
Tetnllneter bres prism poner, 
Pecropephisal Seyes with a0 extra 
Nia vop semen avd uppes sad 
rz ina dlaplag 
Cin Condens NA. {0 wih 
A polaraer, Perosraphcal 


wo WA 10 with 


Graduated Quartz Wedge 

Ihe Graduated Quarv Wedge consist of 
three principal parts: a quarts wedge with 
scale on the sop surfice mounted in a 
slide; « holder which clamps over the cop 
Df the body tube and contains the cross 


a 393 Graded 


Appon ayaa 


line disc and a Polaroid disc; and a special 
Ramsden eyepiece which may be focused 
on the scale and cross lines. 

The graduations on the quarts wed 
from S00 to +2500mq. with lines at 
10m intervals, Estimates can be made to 
Amu. The lines and numerals are engraved 
through a semitransparent metalized sa 
face. “After the cagraving, the metal is 
fased to the quiarte so that the engraving 
ispermaneni 

ne griduations appear bright on a 
semitcansparent area at the edge of the 

2b construction gonuibuces saz 
terially to the comfort and ease of making 
accurate qui Ve measurements of 
birefringence, 


dusted Quartz Wedge coraplexe 
az described hore : 


Ns 495 Michen ial Stage 


Mechanical Stage 


All Spencer Polarizing Microsco} 
are dri lec an tapped to ake the 
jal Stage No. 495. [cis easily atcached, re- 
volves with the stage, and when removed, 
Jeaves a clean, even sutface, This stage had 
4 lateral excutsion of 75mm. anda to-snd- 
fro movement of 25mm. It is graduated 
in millimeters with vernjers reading to 
O.imm. There srs operating battons on 

ct side of the microscope, available for 
ither hand, 


sy 
cchane 


Ge 

Ne Prive 

4) Mechanical Stage for Speecer Pols- 
Taing Microscopes In lestherere 


Gorapemanr life rig, Not. 343, 2, 3H, 3, 


Compensators 


Below are listed accessories for deter 
mining the nature of birefringence, These 
are in metal mounts feting the sloc in the 
lower end of the body nubes of all Spencer 
Polatiting Microscopes. The mount is 
marked with an arrow to indicate the 
dhiection of the retarded or so-called slow 
ray, 


Ge 
Si Description 

5A) all-Wave Plate, ts, onder col 
S42 Quaree Wedge, 110 TI one 

54h Quarter Waye Pace. zi 
BS Hecke Apertte Pat, es 
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Optical Measuring Instruments 


(Of greatimportance in industry anded- 
favestigation of the physica properties of 
Inatedials by meane of light an for che 
Suudy of the properties of light ite 

Under this classification are d 

f ilaserated 

Refraccometers in throecypes: Stand 
-, and High inde 
XGuaduaved Civ Spectiomeres and 

tad 


‘bed 


cee for studying 
2" Duboss-type Colorime 
Vaneed design 
Opricsl weasucements, such as the decer 
mination af refractive index, offen provide 
a quick and convenient method of wontcol 
when correlated with induserial processes, 
Wherever a definite relationship exists b 
tween telraceive rides and the Yariables of 
the process, the refractometer isin 
for guarding quality, increasing 
and reducing costs. Every day new 
being found for ir in the food process 
pettoleam, paint and varnish, chemical, 
fabher, oil ard fat, distilling, pharmace 
tical, plastics, and’ many othr ind 
The graduated circle spectrometer pro- 
vides a means of study Of apects and of 
mneasuring angles and refractive index, Ic 
is valaable to many irslustrial laboratories, 
and has long been the ideal classroom in” 
serament for demoasteetion of the optical 


poppet pean and for eating son 
fecesiores fora the inijor pure of the 

The messirement of ligt sbsorption in 
ayses made by chetnical and clinica 
inboratocion The Spencer Dubos-pe 
Colormeter proves rs pastevenetns 
Sich ab pequleun, casi, cll wd fa 
Peery Paper 4 and textile, an inh the 
fnedial Iebofatris, ais bei given 30 


v 


Spencer Refractometers 


‘The Spencer Abbe Reftactometer pro- 
ghd leer ae 
bning he refractive index and dis, 
persion of liquids and solids, These optical 
Grates, a corelated with many fadts- 
trial processes, form a convenient basis of 
control. The high precision of the S| 
Refracrometer also makes it avi 
instrument for research. 


Scale Graduations and Range 


Six types of Spencer Refractomeeers ace 
stvailable, There are three instruments with 
different scales, either with of without 
Amici prisms. The scales are weadiated 30 
that the refractive index (ny) can be tead 
direetly to the chied decimal’ place and cat 
be estimated to the fourch. All scales are 
graduated direcely in indices of refraction 
for the D line of the sodium spectrurn 


The Standard Abbe Scale 

The scale which is supplied on Spencer 
Standard lcirceomerss Carslog’ Nes. 
10074 and 10075, covers.a Fange of 3) 1,300 
£0 Mn 1.710, The graduations ae numbered 
inboth ditections so that they may be read 
casily rom either side of the instrument 


The Sugar Scale 


The scale on Spencer Sugar Refrectom- 

Catalog Nos. 10084 and 10085, is 
jated on one side to read directly in 
Percentages of sugar in solution from 0 10 
83%). The other side is graduaced in refrac 
tive index and covers a tange of ne 1.300 
10 np 1.710. 


The High Index Seale 
‘The scale on Spencer High Index Nefrac~ 
tomerers, Catalog Nos. 10090 and 10091, 
having special high index base prisms, 


covers an index range of ty 1.450 © ny 
1.340, a 


™m 


Sewer Refrstomen 
Mab tuht Prowe 


Color Compensation and 
Dispersion Measurement 


Tercsans ft, Amiel pelea are fro 
dyced for chose who prefer to work with 
white light, The perpove of these diet 
{hie comps use each 
tize the spectra produced hy faction of 
whiee lighe going through the sample and 
Primary'prismy, By rotation of the Amiel 
Prisms che speccrim isconcea rated ino a 
Shacp dividing line whichis seen through 
the elescope. The scale racing ix in ets 
of monochromatic. sodium “light even 
thoagh whlee light ie ed for lumina: 
tion, Disfersion {n-ne of the sump 
can be evtinaced, uring s table foraished 
‘vith the inserument an the readiog from 
the compensator adjestinens drum. 
Spencer Refractometers withons Amici 
compensa prisins afe availible for we 
‘vith monochromatic light for those who 
Divi the wanes pcciston in sa Abbe tyre 
Inscumene, These insementy are grad 
seed co give inex of refacsion dtecly 
When wsed with moaochromadir sodinm 
High (589m)9. By using special conversion 
tables, other monochromanic ighe sources 
xa) Be lined sa menacioge etccee 
fides, Thus, by. emploving’ conversion 
ails for eho ¥ kena) ant C (osemay 
lives ofthe hyrogen spectrum, dispersion 
Gina) of the sample ean be decernined 
Clieedy, using + hylrosen discharge tube 
{Brahe lighe Sousbe- with eureable fleas 


Construction 


ey, cast iron hase maintains the 
y OF the Spencer Refeactomeier even 
at the maximum working inclination. All 
mechanical parts ate cavefully Geted_ to 
facilitate smooth, precise settings. ‘The 
dividing line of the field is set co coincide 
\with che cross haits by manual positioning 
of the prism alidade, and fine acjustment 
is made by means of 3 tangent screw. 

An ackromatic objective brings all rays 
of any one emergence angle to a shasp focus 
in che plane of the cross hairs. Aneye lens, 
focusable in a spiral moune, facilitates the 
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secting of the jostrument by providing = 
sharp, enlarged image of the dtyiding line 
and choss lisics 


Water jackets around the base prism and 
the tluminaeing prism provide a means for 
controlling temperature, A window in the 
bacle of the base prism water jacket may be 
opened to admit light for obtaining che 

Hractive index of materials thae do not 
tanemit sliciene light for the wsval pro 
cedite, of have uo side dough which 
grating incidence light can be admitted 
The illuivaciag prim may be removed 
for the examination of solids, 

‘The Spencer Refractometer is fished in 
black baked enamel are chtomiium placing 
A glass test block, a thermometer, tner- 
mometcr guard, acd 2 small bottle of 
Bonobrenonaphehalene for making: in- 
Ene wre ne 


Industrial Applications of the 
Refractometer 

FOOD: Helpful in the dairy laboratory 

‘estimate sugar in smectcacd milk, eascin 

in skim milk, etc, Canners determine the 


tonal dissolved solids in romaco produces, 
ms, jellies, eggs, exc, Useful for det 
jation of fat in meal and cocoa product 
ROLEUM: Used for conteal of feac~ 
tionation and estimation of aromatic con- 


PAINT AND VARNISH: Used in ehe 
identification of pls, the control of bent 
el are cralisaoatee ee 

CHEMICAL; Used as an aid in che ides 
folie. Hhteemely useful for provers con 

wig tie frome dP chen 
Riekonie, 0 eR 

RUDDER. Used in chécking solvens 

OIL, AND PAT: Usefal in the denies 
tration of ea “sto Te also serves in 

DISTILLING: Helpful for checking 
coflic omen an for exaning to 


Beth of Ugh tram pre Roto 


Somer Refatuneswityar Ac Proms 


PHARMACEUTICAL: Used for che 
identication of essential oils and waxes 
and indstcrmining the strength ofexeracts, 

OPTICAL: Used to determine refractive 
index and dispersion of glass. 

PLASTIC: Used t descrmine optical 
characteristics of transparent plastics, and 
canto] the process of manufacture, 


Pree 


30075 Spereer Standard Refteramerer, 
ctrplee Sorbet, WITH Ate 
psa, 


n 


Descipaion| 


cncer Sugar Refnciometce, co 
isescdrcrbel HERO TA es 
i 
Spencer Sy 
plete a8 
path 
Spencer High Index Refriccomcer, 
Garces asl, VIEACUT 
it Peat 
pence High Inked Rete 
‘Ouipleceat cexeied, WHET AML 
rest 
Sere Shermans 
ts wiih Refacenttt, 


108 Sp 


Ketractemetr, cone 
scribed, WITH Ame 


100°C) foe 


Refmcomcer pics clade = dardble Eatlereu= 
Covered swe cabin. 


The Spee 


105 Fyearone wl rst al plac ate 


Spencer Spectrometer 


Mba Gpeoee ate aedeti la spetaenee 
is paticalaty adapied for use in etching 
opticn aed toyed wath eh 
shallables ie finds many useful ap 
iamieae eer ete 

igen res rege cae 
peers cee re rer 
Sanne aes 
see eee Ora ee 
focniciuar oy ances ia eae aes 
tive index of transparent objects, and for 
dbtermining the change ofrefaceive index 


as wavelengths are changed 
The Spectrometer is increased in asefa 
Dees which converts it 
snto.a Bunsen-type Spectroscope for labor- 
atory demonstration of the spectral lines 
A specially designed camera is available 
for uss i place of the telescope tube, con 
verting it into a Spectrograph. 
seer Spectrometer isso adaptable 
that, with a few accessories, weconstitutes 
ich of the laboratory equipment aceded 
inva course in optics. 


Zin Spore W025 Speier sng 10033 Prim Tobe Caran 1028 Camera ba ple of we hecpe 
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Structural Features 


The Speacer Specrotneet ix wannally 
love cotton gurl aout veeyespeee 
CE TE UES Se 
dae cones to iality, High pre 
a) securclby especial detent be 
erealpemaenrae Coch on tectan tere 
Borge of special compostgn nsutts ne 
Rl act enact Leora eee 
wea, 


The telescope and collimator supports 
re Gesgoed eo bald these optical pene 
fipidly in yerfoce alignment, even’ wien 
sibcted co constene seucene Sze, The 
xsiy man palaced clamping device for the 
werden adjpetncnt locks the sleseope aid 
Collimacor securely in eieir sspporesy 
reluing the sonayance of sping. 
he elescope spurt fs connverbahances 
fo provide tmooth action even when the 
Gul sastce fo the lecopes The 
How motion sdjusenents os he clescope 
tad prim ble ac file with the sane 
Bill wiewsreeresimeaiene ry 
the bearing nod oiber pares of che iserer 


The 5 in. diameter divided circle of the 
Spencer Spececomerer is graduated to half 
degrees, with verniers on two opposite 
sides which read 9 single minutes of arc. 


The chromium plated brass circle a 
veriers are located ia the same plane to 
climinate parallax, and he close he be- 
‘ween them aids in the ease and rapidity 
swith which readings canbe made, The 
Circle and yerniets are viewed through 
glass windows ina dust-tight cover. Mag. 
hifers are mounted above the verniers to 
Increase the accuracy of the readings. 


The telescope and collimator objectives 
are well-corrected, have afocus of 150mm. 
and are 25mm_ in aperture This insures 
‘more illumination chan is usually needed. 
These adjectives have a ratio of focal 
Jength to aperture which gives a speed 
of £6, 

‘The usual Gauss type eyepiece, with a 
focus of 25mm., gives « telescope magaili- 
cation. of 6 diamerers, The eyepiece 1s, 
Yocusable and has an opening in the side 
‘which uncovers reflector for illuminating 
the cross hairs. 

The slicin che collimator is opened by a 
cam which is controlled by « kaurled ring 
surrounding the slir housing. ‘The slic is 
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closed by spring action to preveat dama: 
to the edges of he lie which nigh occur 
by the action of « non-yielding mechanism, 

‘Theprism tablehas earee leveling screws 

All parts are seurdily built to withstand 
abuse and still function with precision, 
‘The inserument is finished in black wich 
chromium plated beight parts 


Accessories 
Spectrogeaphic Camera 


A-camers has been designed for wie with 
the Spencer Spectrometer. It 1s used in 
place ofthe wlescope ands easily mounced 
tn the telescope support by chuinb screws, 

‘The camera objective, a triplet, is well 
adapted for use in this’ particular. instr 
meat. Te has an unusually flse field and ix 
vwell-corrected for chromatic aberration. Tt 
is mounted in a deavy cube for focusing. 

ale is engraved on the draw tube so that 
will he easy to repeat focal settings. The 
Jeus tas a free aperture of 25min, and a 
focal length of 300mm 

‘The camera accommodates 6.5 x sem. 
plates and can be adjusted with the same 
degree of precision as the telescope. 

‘Aslide is provided for shifting che place 
tup and down, making it possible to obrain 
a series of expositres on ane plite, The posi 
tion of the plate at each exposure is indi- 
cated on a vertical ecale. The frame carey 
ing the plate holder |s pivoted in the 
center and provided with a bellows so that 
the place can be inclined to focus sharply 
fon the different lines of the specerum. A 
scale shows the amount of inclination for 
fnture reference. ‘The tile adjustment ix 
independent ofthe focusing adjustment be- 
Cause the pivots have been brought into 
the plane of the photographic emulsion by 
a special design which allows the vertical 
slide t0 carry both the plate holdes and 
the tilt mechanism, 

With this camera and the No. 10042 
prism, it is easy to obtain a spectrum 
Jinn, long between the mescury ines 405 
and 579 millimicrons. With a slightly dif 
feroneadjustment, the near alesa-violetcan 
be, phlroxraphed somewhat beyond. 303 
rillimicrons. Using suteable plates ie ie 
also possible w fecotd the mercary line in 
the near infra-red ae 1014 millimicrons 

A single plate holder and a ground glass 
for focusing are supplied wich each camera 


Thy Spot Spiro 


NO Benen Sp 


Gihaest 


Bunsen Spectroscope Ataichment 


To convert che SpencerSpectrometet into 
4 Spectroscope for visual Cemonstrations 
tod compaticons of spectra of the chemical 
elements, an additional cube with a m= 
fered scale is provided. This ecale is L5mim, 
in lengeh and divided inco tenths of milli 
metete, with each millimeter pumbered 
When the scale is illuminsted by poincing 
the tikes the direction af a'wiedow, oc 
by atciicial dlumiratton of proper inca 
sy, the conser ens a hehe end 
Of the tube forms an image of che scile 
Which is relected from the surface of the 
prism and acon in the eyepicee of the vele= 
Kone, Ths serves a abinny serene 

oniparing the ilaclve pat tlons of the 
Fraunhoter,-or ether spectral lines, ‘The 
scale is ina sliding mount for focus 
The auxiliary collimator is mounted 
poem able cover which ahizlds the 
From stray lighe and fornis a suppote for 
the tube, The prism and ies clamp need not 
hee disturbed when using this accessory, Te 
dlipe into place easily on the prism table 


Condenser 


A condenser on a separate stand is used 
to form an image of the light source on the 


slit, and is particularly valuable with the 
iota, oF when using flame sources, 
Should nor be broaghe mo closet 
the ingtrument or to the obscever 


Comparison Prism and 
Two-Aperture Diaphragm 
A comparison prism is available for 
mounting in frone of the cop half of th 
slit, This makes it possible ta observe ew 
sources of light with che telescope at the 
same rime. In using this prism, one light 
outce is placed dirccely in franeof the sli, 
while light from the other source ts direct: 
ed through d 'sm from the 
side of the slit. The two spectra may then 
be seen one ahove the other in he field of 
the telescope, 


eager fs provided for use fa fone of the 
Hie iy atkiag an expoure theevghione 
Giaphitygim opening cad den cirough the 
ther, two spectra can be Photographed in 
jsxeaposirion, ome shove the other. This 
huss of any shifting ta the position of the 
photogeaphic pater 
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Prisms 

Four prisms are available for use with 
this instrument. The prism having an in 
dex of 1.65 is satisfactory for use With the 
escope, The prism with index 172 is 
preferable wich the camera because of 1c: 
30 per cene greater dispersion. A 30°60" 
constant deviation prism wich index 1.72 


1008}. Spencer Specrometer ae dexctibe 
Spencer Cant 
aller 


Prim Clamp 
OG 9m, Single Metal Plate Holder 
Grating Clamp 

ism Table Cove 

Tw 
Comparison Pein 
Goncensing Lees with adjustaNe stand 
DOW Priv, 60%, Lem. » Sono 1.65, 
1004 
1002 Pri 
ots 


care Diaphragm for vse eer SI 


Dacription 


angen Specroseope attaches for Spoctrome: 


Campane Prt 


Tred pte Diep 


ile ol Kes 


and a hollow prism for measuring the 
refractive index of liquids, ate also availe 
able 

A compact but effective clamp of new 
design can be had for holding any of the 
ors ot he eA gracing clamp can 
reduces stray light and is particularly 
valuable for use with the camera 


Pree 


for Spectrometer with ground glee focusing acron, and single metal plate 


fh wave-length scale 


Prism, 3060" Constant Deviation Wri x 6m ay 172 
60° High Todor Won. beam, ny 1.72 
Hollow Frism 181m. x 38mm, cemented without met! ame 


Ligh Shield, 3, Gop Wale, 
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Spencer Direct Result 
Colorimeter 


‘The radically different appearance of the 
Spencer Direct Result Colorimeter is the 
result of many worthwhile improvements 
made while redesigning the basic insecu- 
ment—the Duhascq-type Colerimeter. Ac- 
tual experience has established she value 
of its sturdy construction and simple de~ 
sign, Icis easy and comfortable to operate, 
highly accurate, and easy to clean, 

Te is applicable to all chemical and bio- 
logical tests in which color density is 2 
quantitative indication of composition, 
Hospital technicians, food processors, peo 
troleum refiners, brewers, and gil, pap 
textile, and metal maanfacearers—all fi 
this instrument valuable in analysis and 
control 


Stand 


The smooth, unadorned simplicity of 
tne forwand-swecping arm snd Gustight 
base and prism owning, wich their mini 
mum Df moving parts, makes ths Spencer 
Dice Rese Calecteereshinocsally copy 
clean, lighe in weigh, and sturdy, The 
Chemically sesistane, Back, buked enamel 
finish and cheomium plated control parts 


Ample, precisely controlled illumins 
tion, provided by 2 light buile into the 
base, and diffused through windows set 
flush with che base, can be equalized by a 
simple, easily reached control, and locked 
in the Wesited adjustment. A blue eyepiece 
filter modifies the illumination to resemble 
Gaylighe more closely ‘This provides a 
constane light, preferable to the variable 
Saylighe, and eliminates the necessity for 
rnitrors or accessory lamps, 


Direct Reading Drums 


Low on the sides of the instrument, 
within easy reech of hands eesting on the 


Bab of light rhangh Spover Dirt Remle Cline 


table, are drums, exch actuating one of the 
colorimeter cup, and calibrated with 
scales on whic the percentage concentra: 
tion may be read directly, without need 
for tables or calculations. These drums, on 
whith fractional parts are read, and their 
number rings, divided into units, are calle 
brated with identical scales so that either 
cap may ke used for che standard. 

By scesing the iumple at 10.00 (which 
corresponds to z depth of 40mm.) and then 
adjusting che depth of the standard w 
march the color fields, the scale on the 
candinl side, when multiplied by ten 
shows directly the percentage concentra 
tion of the sample, Since the scales are 
graduated ia unizs from 0.00 t0 14.00, the 
Golorimeter has a range from 0 to 140 
Fereene when used in this way. The work- 

inge may be extended by setting the 
Hh of the sample tw ocher values. Be- 
cause these drums are stationary at a come 
forable read: 
piece, and 
Gil, the scales ace easily 
eyepiece position 


Perentae of conceteiee $1 rah eels (ltt dene) 


Inclined Eyepiece Tube 


Tong 
fatigue ate 


comfortible sitting position. The devis 


tion of light netessitaced by this inclina— 
tion of che immovable eyepiece section is 
obtained by accurately, adjusted oblique 


surfaces at the upper ends af the plungere. 
Plungers are easily re; 
correctly placed locating pins, 


Plungers 


‘The plungers are inclined a€ a slighe 
anal 9 that the Tower ends enter the 
quid obliquely: to provide a wiping ac- 
sign, which effectively cleans bubbles and 
scum from the lower suefaces. This action 
occurs. automatically without ateention 
from the observer. The lighe heams irom 

bipeisma 
fing line 
iclds, When these fells 
the divtiing bine vieeually 
becomes invisible, making very accurate 


‘which forms she sercitive c 
ate matched 


readings possible, 


Cups 
The separable. cups also cam 
ease and convenience in use, becau 
load from the front, where thes 


iods of observation without 

ade possible by the inclined 
eyepiece tube and light paca housing, 
Which fermi ase of the instrament froma 


laceable by meats of 


ure te, 
they 
are visible 
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Contr of thumb rng sring 


and easly reached. They combive the best 
feacues of other coloriecet cups. The bot. 
tome are separable for easy cleaning, The 
cup body is tired sutficienely «0 prevent 
ftflow whea the cus fled to # depch 
SF 50min All parts avg iteschauyeable for 
economy. The vero adjustment ie uniform 
fot convenience: This eniformicy is secured 
hy carl sannaion of he tices 
of the caps and borcom plates forall cups. 
For use with sabstances deleterious to ub 
ber, fosed cups are available 


Ge No. 


Deserption 


20131 Spencer Coborimetee ich ine 
Nestle Seales, as descilted wh 2 

pn and 115 Yok bulb. 

Same ae abaxe, bac with 2 Toned spe 

Gb and gs boron 

Pang or No. 10131 

(Cap with fed Botan place 

Glas Cup Body only for No, 19152 

Plate Cap foe eap.-.------ 

Glass Botton Pate. 

Washer for No. 1013 

Lighe Shield for sup. 

Cabinet 

Bul, 150 

Bulb 15 wits, 220 voleforColrime 


10130 
wise 


phase 


20133 
rons 
10133 
10% 
1018 
1013 
pra 

38 


= 15 voleforCalorim= 


co) 
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Spencer Delincascopes 


As far back at che early Grecks, visual 
ids were used by pelagogues co ‘supple- 
ment Jetsons, Class journeys were con 
sidered Very valuable and actual objects 
were used for demonstration purposes. 

Through the years, these ideas were 
carried on by such muted educators as 
Frockel, Herbart and Dewey, who were 
constantly striving to limit formalism aul 
bookishness, 

Today, through the efforrs of these in- 
diyidasls and che arts of photogeaphy and 
printing, the facts of che world are pre- 
sented in the classroom in charet and pi 
tures as well as in words, 

‘The surgeon uses color slides ia talks oo 
nurses in training, The grade school teach 
er lees er pupils prepare their projects for 
presentation with an opaque. projector. 

the Army finds spesdy visual methods of 
training men and women for service, In- 
dustrial plants baild morale and tain 
workers with illustrated lectures and 
motion pictures. High schoo! and college 
instructors clip articles from newspapers 
tnd other periodicals so chac thir Courses 
will be broygfie up to the minute by the 
projection of timely material 

If an instructor could afford e0 have a 
good motion picture made to use in his, 
Course, resules would he ideal. Unable eo 
vo thishe muscuse available pictares when 
he can obtain them. He can, however, 
afford co make ot purchase his own ser of 
slides or assemble materiale for opaque 
ojection, Here are some of che benefits: 

1, There is ample time wo discuss ma- 

terial projected. 

2, The projector can be operated casi) 

her by adelteor children, 
Group attention is centered on the 
iluseracion 

4. The right pictures or material can be 

presented at the logical time since 
the lecturer can select and determine 
the sequence, 

Instruments are listed in this cazalog 
for projecting 2” x 2” and $14"" x 4” 
slides, slidcfilms and opaque materials, 
Combination projectors are very popular, 
lll Spencer classtoom projectors are known, 
as Delineascopes. 
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Opaque Combination 

One of the most useful and adaptable 
instruments is the Combination Opaque 
Slide Projeceor. It is an_in- 
valuable sid in the rapidly growing field 
of visual education to projece lancern 
slides, postcards, photographs, decerings, 
Pages’ in buoks, mineral or’ biological 
specimens and small objects. Since 1¢ can 
be uscd in the teaching of all subjects at 
all levels, it meses che demands of cic o7 
tural schools, high schools aud univer- 
firies. [eis time and money saver, Today, 
whien so many pllases of our life are chang: 
ing rapidly, this instrument can be aeed to 

cep us up-irdate on world developments 
Ilusersrionsewhich were mela year-ago 
2s mony becoming obsolete and ust be 
replaced in ordes Fo keep wp with cursent 
trends and developmen, Wich au Opaque 
Projector, it is a simple matter to omie 
slides ot pictures from a unic and substi- 
tuce new illuserarions 

“The following ate some of the sdvane- 
ages in using the Opaque Projector: 

1, Materials made or assembled by the 

instructor or sradents ean be waed, 

‘A tremendous amount of material can 
be used that is not available on filsas 
or slides, 
Carrent illustations fom books 

riodicals and newspapers can be 
eae 
complete a leccure. 
The Opaque Projector and che ma 
terials used with it are inexpensive. 
The darkened room centers attention 
ow the projected image 
A Spencer Opaque Delineascope is, in 
effect, a magaifying glass which dramaci- 
cally enlarges teaching material on your 
projection screen. Ics value 1s widely’ rece 
ognized. 

Combination instraments will project 
opaque material, Jancera slides, currently 
poplar 2" x 3” slides, slidetilms and 
micro alides, providing tlexibiliey ia the 
use of visual materials For example, cur- 
rent interest can often be added eo a regular 
lantern slice lecture by including x few 
clipping from recent perfodicale. A owing 
of the handle changes the path of light 
from slides to opaque illuseration. 


Phorogeaphs, pages in books oF periodi- 
cals, maps, charts or sinall objects—any 
of these inexpensive materials, within the 
6°" x 6” area of che ppaque sfercure—can 
be projected on the see. 

Spencer Opaque Projectors provide clear, 
brillinely. projected. pictures that often 
transform indilferenes ine eager interest 
Their use is increasing rapidly in the grade 
schools where improved teaching efficiency. 
fs saving commanity funds, Hundreds of 
inseramenes have been used by ehe Services 
to tran American men and women inthe 

Model V projects opaque material only; 
Model VA, opaque mazerial, lancern slides 
and 2’ x 2'" slides, Model VAC, opaque, 
lantera and 2” x 2'" slides, slidehlms and 
imicro slides, 

iy the addition of accessories, Model V 
may be converted insa 3 VA ur VAG. 


Standard Features 
The lamphouse is supported ar che 
frone end only, tm permit placing 
large books oF periodicals wader the 
‘opaque aperca: 

frat utface mitor ix alutnfoized 
father than silvered for much greater 
dlsabiliey and for meineasning screen 
brightness. 
‘A szream of coo! sir is forced dieecely 
across the face of the copy by a uni- 
versal motor-criven fan. Mantal con- 
ol of the fan speed is accomplished 
with 4 variable heesa, : 
t Images fromm opaque objects or lan- 

femlides coincide on ee sxeen at 5 
20 lene projection distaues. 
‘The opacte spercare is 6” by 6. 
However, larger illusteacions may be 
insertedand 6” square areasprojected. 
Dinusrione Model Vs Height, 16": 
‘Widen, 814"; Length, 17”. Weight 
appros. 49 1h5 


Valoable Accessories 
“The patented foot control 1s new, ex 
clusive and, in she opiaton of many, 
the greatest improvement in snstra: 
meats for opaaue projection since the 
addition of the cooling fan. slight 

eseure of the foot lowers che platen 
leaving boch hands free co insere, 


Sree Made! Ved Opp td Eo SH Proje, 
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Opaque Delineascopes—Model V,VA,VAC 


18) 


Propety prison or remove ehe i 

lustrations, 

2. A masking plate and paper guide is 
available for presenting single lines 
Of printed copy and to facilieste the 
handling of reading material mounted 
fon paper stripe or rolls 

3. Elevating legs provide a convenieat 
‘means for ceatering the image on the 

4, Double slide carrier for 2!" 2" slides 


Magnification Table 
(Fisted on bos of oss mite opening) 


Focus Distance from Seca, in Fe 


Tens in 
Tachee EID 
16 70 a9 |ioa 


Moist V fr opue 
chia, wih oe 309. wat 
‘olt, medium prefocus base bilby, 4” 
aries, 16" br 18" foe objec, 
spaced, ten or ne tht 
two por tal Holders, with cating 
Ena aljuncabte roves, 13 foot 
Aletchable rabber covered cal wich 
ch 


i eed eae 
Mole! VA Beliseascope ier opuaie 
Materials and aandand "94 
(lass slider equipped sane as" No 
S72, andi oldie w ascent 
feore “including condeser 
double tide c 
Siameter $F 10" focas. 
Mol VAC Delineseope for paqie 
Tuvtrals, glist slide, sliding, 
aed ete aides, tase ns Noe 5728 
vith the adh of Ne 3074 
Combned Sidehia ard Aticro Side 
Ataeanese 2 
Blevaring device for above module 
Lasser Side Prone wo convert Model 
View VA (Gurrenc Madd), 
Leatherete Covered Cae 
Slide Gane: for 3ig""x 4" lies, 
Slide Cares for 3" 4" and 3107 
SIC" English, sles 

Slides Carries foe 2” 27 aides 
ov: Conte for operaing plas 
Nadkig Place and Bape Gide to 
wean pen, deers 
St0 wate, 118 volt Baib Med’ 
Bure eerie ies CGE: 
40 wae, 150 volt Bally ed”. 
Bi Mc 


ons 


wma 


3074 


wm 
m7 


ine 

rites 
toe 
as 
8 
yy 


son 


4018 


Lif: Mudd D Delinsobe, Rihes Opin lms ads alee avila, Tiling fate Ble 


Classroom Delineascope—Model D 


fllumination is ample to mece the unfavor- 

built ca withstand years of hard use. Ir is 
Additional Features 

. Slide carriers have automatic slide 


4, Sturdy, trouble free, spiral focusing 
agjusement. 
5. Hinged lamphouse pecmies quick 


bulb change. 
Carrying handle and lamphonse han= 
dle of non-heat-condacting marerial, 


7, Non-sagging fellows~ siphoned 
double extension rod e Be 
4, Bojeeton lense of 64 to 16 focus 


may be used without change of con 
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9. 


the metal parts, 
Brighe pares are cheomium placed, 

Dac to the whiteness of the projected 
lighe, slides conesining colors are 


fies and protect 
10. 


imaged authentically, 


nu projection of 2x 
slides can be accomplished by che 
addition of a special slide carrier 

12. Dimessionss Height, 1044", Width 


5; Length, with’ hellows closed 
151g", Base #94" x 9% Weight, 16 
Ths 


‘An accessory chat is useful wich this 
equipment is the combined Slideflm and 
Micro Slide actachmene which firs in place 
af the bellows 

Hear absorbing glass for addicional pro- 
tection to color slides is available 


Ga 
No. 


Descrpen 
Model D Delete for 314" =47 
ilk, with one 300 wat, 21) 90 
fue prlgeus bus Bulb, 


Prive 


Aigner. 12" focus lene (speci if 
thes face ie desired), 15 foot dex 
chile robber cited tod io 
Seite compicts in meal carey ing 


ies abore ie wh cae 
teattan 

lorie i 

sor 3474" ak 

Ee eign Ses 

Sue Carn foe 2x2" aides 


Gane sein and mio se 
Model DC includes 3475 and 3671 

509 wate, 113 volt bulb, Mal PF. 
Baten HCE 
50) watt, 120 voie Bulb, Med P- 
Bove NCP 


Hoge Abserbjog Glave 
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Science Delincascope—Model B 


y means of this unmsual Deligexscope, 
an enute experiment cai be conducted at 
Fight side up onto 2 xeen forall the dass 
in teuecolors, 334°" sides, contours oF 
ala isch The ura cites 
aiteg te Iecture, = S 

ete are ut a few of the exped 
which can be dramactaed effect vel 


Magnetic fin 
Propercies of magnetic fields 
Surface eensiva 


Precipitation and thermometer experi- 
ments ia chemistry 

The 2 

Concoursofinseces, small animals, plants, 


‘ometer and ather meter readin 


T 
op 


instrument acenpies, very. let 
on the leceure table (3! x15") aud 
iy be lefe permanently se: up, ready for 
linmediae se. A solid back, Reuse, pro 
jection screen should be hung on the wall 
cis of the leceuer ata heighe and angle 
bring the pieere neo view of the ensire 
When the Delincescope is setup 5 
froin the wall and the serecn ia ing 6 fect 
irom the floor, 4 69 eh focus projection 
objective provides 4 307/36” pictace 


ii Large robe eh lsh lass para abd fn lider, Drown of Model B sh 
‘ond pra! fog for bldong Le 


Additional Features 
‘An adjustable mirror permits center- 
ing the picrure on the screen 
Hinged lamp house permits quick 
alo chase F 
Lamp house handle of non-heat con. 
ducting, material 
Dutuble black crinkled finish, beauti- 
fies and protects the metal parts 
Bright parts ace chromium places, 
Due ta the whiteness of the projected 
light, colorslides or specimens ace 
imaged authentically. 
Projection table with 


a guide for 


slides is 4"" 13}4"" with a clear glass 
plate 4” x 984” over the 275 "x 39” 
Sturdy, trouble-free, spiral focusing 
adjusemene 

Dimensions: Height, 23"; Width, 317; 


Lengch, 15°, Weight, 14 Ibs. 
Deenprion Price 
Made) B Science Deliv 


wih ne 390 8a 
petocus se bul 


ays 


meter, O13" or KEL” oa 
lege as teeta 18 fooe detachable 
aie ‘cord ‘ith. ewrchy 
omits in retal carping cae 


ot ick, headed 


+o 
ise 


‘ads Bot 


Auditorium Colorslide Delineascope—Model GK 


New brilliance, vividness, and realism 
hhave heen brought to the projection screen 
by Model GK Andicorium Colorslide De- 
ineascope, Iris « 750 ware instrument and 
projects 2!” x 2!" or 3h!” x4” slides. 
Clear, sharp definition and a flat fiele is 
secured wich objectives 226" in diameter, 
For 2” « 2” slides, the 64” (1/275), 
834""££/3.60), 10” (i/4,3), oF 12”” (64.8) 
focal lengths are available, For the larger 
slides these objectives may be used, and 
in addition lenses of 12”, 16", 20’ and 
are listed. Critical focusing is accam- 
lished smonthly by rack and pinion, 


Different condensing systems are used eo 
direct the light efficiently through the 
small and large slides. Each condensing 
system is mouneed in a container which 
iy be lifted out as a uait and replaced by 
the oh . 

Especially important is the protection 

wgainse lin damage afforded by at ite 
Beaions cooling sysrem, 

For large audizcrium audiences che fall 
brilliance of Mode] GK is appreciated Foe 
saualler, ineimace gacheriags, illumination 
for slides of different densiey caa be con 
trolled with aa iris diapheagm. 


Me aeeplng hcelcs ake tt posable 
Gy shew isirenneacara sass 
tion table immediately after prolonged use 

‘The electtical system includes 15 feee 
cof rubber covered noa-kinking cord, a 
Ee Sak. Sacre sesh es 
speed of the cooling fan (when used on 
other than 60 cycle A.C.), a 750 wate, 115 
jee tedium ‘prefocus type projection 
pili 


Additional Features, 

J Bleacing Ig ae lace on the 
foot. Handle support on the tear 
allows for inclining che iuscumeat 
‘ken operating from a balcony posi- 

. Hinged Iamphowse permits quick 
bulb or condenser change 

. Nuusaggiag bellows is supported by 
double extension rede. 

. Cooling faa has a theostat to contro) 
the speed when operating on other 
than 60 cycle AC 
Dinasions: Heighe, 8s Width, 
71g": Length, bellows closed, 21" 
‘Weighs, 21 Ibs. 


Magnification Table 


Soa oe 
Toe | Wnt Beene rece oF oe chao pate 
Be nsec 
»|»)e|»|*® >») 
860 | 1078 | 1295 | 1515 i" 
as | an | sw [ns | im | ww 
ne | us 
a | a | wo 
nie | aw ua | us 
x [aa | 35 | a | a | ze | os | ae |i | ms 


Antioriom Collide Mode GR. Yet tris die piregm. 


rb, foe 384! oA aide, 


_ COMPLETE DELINEASCOPES, ready for operation, with metal carrying case. 


Gesiog 
No. Desrpsion 


tee 


Bor IE GK Dalhesiape ea" SW 7SIEE aug wk at obfstne afer 2” oH 
SoHo Same ts above, bur wih 12" locas lng. 
397 Motel GR Deleustope or 3444 lds app with an objective 1” w 24" foes a6 
teleced Coe lirtng bl 
3598 pore but with S12 or B12 Focus 
359 SOLTCk Dai crsap ert 2x2 ane 334i. Bupa Wi ebjeie 
NOTE! (Town otjeceves ae nécentany if both ince cf ides are ed and sine sl cree imager se 
Soe apifcation rable 


Discs ofall objectives Uaied is 209 


ACCESSORIES, for above instruments. 


bag Belg Petes Corel Corny Goeth omrpe nc x ans vas eT 
Eco econ ffl why of thee Bales best he 
Sec) exes 
yee Sine wie pied sly 
35 Content Ley Sytem for 0 hes onl i ait mont 
3 Celta ae spoen ri 4d ompie ee Re cesar 
Eyorest Zein 
2s kei ac Li ii etn abe 
cans Hacer : : : 
ie Carr fr 9 4 i : 
IG SUE Corr ae a 0 Fag ler 
4113, Slide Carrio for 2" 2!" slides. oss . 
{S10 7 Wong 13 Vole Bal, Mel. 7.1 Be é Mich 
GM. 733 Ware, 1b Vole bal, Net, P,# se Nee 
S833 a Dapicngm vo redesigns er smal cen o fo a 
For Use with 2" x 2" Slides 
ameter 6 foes 
Gimeter 814 foes 
Gite Df foo 
deel” a 


AL erojecton Lees 2 
Shad Projection Lens 284 
3054, Projection Lene: 

Des Project Lees: 


For Use with 4%" x 4” Slides 
3964, Projection Lees 114" diameter 10” fat 
3440 Projection Leos 214" diameter 12” fous ‘ q 
$7 Projetion Lees 203” Gametee 18” feu ae 3 
$14 Projection Lets 239" ctanseter 20" foes fe ceboe 


3978 Profetion Lene 224" diameter 24" focus i 


ang 


9 


Colorslide Delineascope—Model MK 


In brilliance of screen resulrs, Spencer 
Model MK Delincascopes will exceed your 
cexpectacions. The racing of these projec- 
tors, 100, 150, 200 and 400 watts, do aoe 
indicate the tue maguivude of iilumins- 
tion which reaches the screen. Only: an 
actual demonstration can reveal howe bril= 
Tiantly che full beauty and quality of your 
slides are magnified and projected. 


Film Protection 

The powerful illumination is also sale 
for your color slides. Our engineers have 
desigeed these models ro provide ecient 
ventilation, have included heat-absorbing 
lass where necessary and have desigocd a 
cooling attachment ro be used with the 
300 wate inscrament, 


‘Made! ME (100,15, oF 210) Delsey fr 2 2 


‘Mole 


Four Models 
‘The 100 wate model has large diameter, 
bo clement condensing syste Cra of 
lass with heat absorbing qualities) pro- 
icing abriliany evenly laminated wea, 
The 150 wart model is the same as the 
100 watt model excepe for the bulb and 
the addition of « separate heat absoring 
less. The 100 wate model may be 
Yerted readily into a 150 wate by acding 
the heat absorbing glass snd subscitueing 
150 watt bulb 
‘The 200 watt model hae a three clement 
condensing system and highly efficient 
Featabsorbing glasc, Tecan be convetced 
ingo a 300 wart inserumenc by subscicacing 
2300 ware bulb and adding the fan cooling 
Except far the bulb and fan cooling 
the 200 and 3X) watt models ate 
identical 


aids, Ces fam ent tm bachvaned cy Be mek wht 
MK 20. 


Selecting Your Projector 
For projection in a small ar medium 
sized room, the 150 wate model will be 
Nery satisfactory. For large classrooms, 
sinall audicoriums, or whete it is dificult 
to darken the room, a 200 or 300 watt, 
movel is preferable 


NOT MK 19 co ctrl oly to MIE 150 
Gude AR 200 ca ected ve SAK 30. 


Sturdy Constmetion 

‘These instruments are designed for a 
lifetime of service, with a cast base, heavy 
gage steel lamp house, teinforced wich 
{ross members and embossed for added 
strength. The Gnsh is @ durable wrinkle 


‘Additional Features 

1, Sharp definition is secured with the 
well corsested Spencer projection lene 
of 57 focal length and a speed of 
ia. 


SE 


Data of MK 00 0 


2. Has self-leveling elevating device to 
locate the picture on the sciece, 


3, Hinged! lamphouse permite qui 
iibahnns oe ee 

4, Efficient cooling provides safety for 
color lies, i 


The chart below gives che widths of 
screen images (in fese) obcaincd wich 
Model MK’ Delineascopes when used at 
Various distances from the screen, The 5” 
focus objective is the only one available 
for these instruments. 


Magnification Table 


Disane fro rien) 1 
visfur 


Wales of amaze 
heeewn 


27 fee 


Toft 


Saleg 


No. Deecriprion 


3763 Mosel MK 100 Deliscascope for 2” 27 sides, 1) wate Bol, 97 Foxus Objective: Slide Carver 
SHO Madel MK. 30 Delincnecope oe" © 2 ils, 290 seet Bb, Hest Absorbing Gliss, 5” Foci 


Objective, Stale Cure 


sng Selick 100 Delos fc 2" CW, 0 wat Buh 3° Posts Obj, SHS Can 
3H Maca MJop Dein fe 2” 2” we, 00 wr Bul 3 Foe Ones Sie Cae 


ani Cooling Fan Unie, 


MGP 

Mee 

23 Valt Rolly Med, PU Nate fe Ate! MIC 200, Mice 

$9. 50> wets, 115 Vale Bally Med, BE Base for Mode ME 30D... “Mice 

Dug. 309 wee, 120 Voli Bally Med. PF Dase for Model ME 300, pene Men) 
37S Hearabsorting Glas fe Mode Mi 150, 


3785-606. Heat- Absorbing Glass for Models M&K 200 and MK 40)... Soeareicueste 


Fee She Carrer foe al MOE Nols 
3119. Cooling Fun Unie 


Hid. Ceuweeee Goverd Gang Conf Moisi MHC 05159 o B00 wk cers 


And extta bub oe ne 


‘714, Leathereve Covered Carrying Case as above lor Medel MR 33) and AUK 200 when supped wieh 


(Cooling Ena Une 


Mud MIC3O Diliveaee for 62" sides. 


HEME 2 Pe HO ete oe 


Git 16-04 <6) ert sp gets 10 prrpurs Bulzs(0xd Moy aun sauppneD go9t “OK 280 ‘eansign eNO 7 20 
i Fuolon tou aos atop (oo seo 830) cr 
2 Hunton ws un nope 2a ON aot “oan san} BOOT 


als ey] 3 Sui | =o | aw [sorte a | era 
IIs 

“apsTond snbale ay sap oly SU litira 

a Teel) Dee 


2 
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Fereepoo9 | my | seq | HE) DRIOD 
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Delineascope Accessories 


Projection Bulbs 

The pricesof projection bulbs are changed 
frequently. Therefore, we ate nor pricing 
hulhs 

All orders for bulbs are accepted at 
manufactucer's current prices, MCP. 

When ordering bulbs, give us the fol- 
Jowing information 

(2) Mode! of Delincascope—B, D, ‘V, 

ete 

(2) Wattage of Bulb 

@) Voleage of Bulb 

G@) Type of Base 

Projection bulbs for 220 vole circuit are 
available for Models B, D, V, VA, MK 
150, 


Screens and Tables 


We do noe supply screens wor projection 
tables. These ate svailable thrgh more 
(of oar disaibuors 


Mirrors and Reflectors 


No. 
Te E 
3185-405 

357k 40 


Description Paice 
Ieee for NAC 100 0150 
Eelertor fer MK 200 or 50) 
fee Models By D, ee GI 
cf chamber mio foe 


Mold Becca. 
Hic setie mi for Mosel 3 
Fg silage miror for Models 
W.VA and VAC 

inkl tees For Models V, 
Valan VAC 

Tack mie for Node V, VA, 
mvc 

Bike mirror ile ‘6 ‘igh, For 
Mae Wy Wy and VAG 


274403 
Bent 


372i-t0y 
srbe04 


s72i-405 


Slide Carriers _ 


rs 


For” 


a sal 3 330 


Combination Slidefilm and Micro- 
slide Attachments 

These attachments are for use with Lan= 
tem Slide or Combination Opasjue and 
Lantern Slide Delineascopes. They project 
35mm, single frame slidefilm. Also, chey 

ne slidewrays fos 9 x 1 mieréscope 

Tro secure the correer attachment it is 
nccessury to specify theDelincascope Mode! 
with which it is to he used, Objective oF 
135" diamecer, 3/” focus is included. 


Magnification ‘Table 


(Flewred on basis of 18m. x24 
single frame Bi) 


adacd$5nm. 


De 
| 
N2cisois.0 


hee 


ua E 
For Modal VA 
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Heat Absorbing 


Glass and Mounts 


Ge 


Ro. Deciptioe Price 
407-408 Glass onl for 3667 or 3608 Con- 
‘ener Unieae GE 


3780-401. Glas oaly, for MEI, 

371 Metal mount oly, for M150 

3s Glassic mecal moor for BAC 

3785-408 Glass calf, for MIC 20 oF 30) 
and GR B82" 62", 


ce 
Ne 


Description Price 


(or MK 200. 


57855, Mecal moust oa 
Spee 

S788:827 Glass in mecal sine, for MK 
200 oF 300 

Guise 


sto lamers for Mle! D 


Projection Data 


The efficient minimum and maximum 
projection distances of the dilfereut models 
Of Delincascopes are as follows; 


Models V, VA, VAC—10 fect co 30 fecr 


Model D. 10 feet 10 70 feet 
Model Hi = o feet 10 15 feet 
Model GK. 1D feet to 100feet 
Madel MK 10 feer 10 30 feet 


Slideflm Avtachment 
for Models VAC and. 
D 10 feet to 30 feet 


Brighter pictures ere obzained at the 
shorter projection distunce, Illumination 


For Standard Lantem Slides, 324 
Figured on basis of 3-inch clear opening in 


obviously decreases as the projection 
tance increases, 

Consult the magnification cables 00 
select the objective that produces the 
proper sized image wo fill your screen at 
the projection distance desired. 

Condensing lenses for use with the var- 
ious optical combinations are shown 

Heference to the table below makes it 
possible to determine what focus objective 
fe required to give the size of picture de- 
sired at a given distance, or the various 
Sizes of pictures which can be obtained 
with an objective ae varying distances, 


Pee 


Fad Dias om bss Se 
eC TD 
ig_|0| 20] 25 0 ea] 67 0) m3] 


103 139 


68 18) 


9a) 125) 153) 


143 


16 16/25 35 
w | 20/14 
34 1g [22 


45] sa) 73] 9} ric] 1209) 14.8) 


Fal 85) 9a] 120 123] a9] 348 


33] 43} 59] 73 
i 
of 35] 471 6 


To deere approsinataly the oct obey requted wen wing “double rae" Alm (24mm. by 36m.) 
elite sie table sboe a did rage width by 2 


ra) 
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Spencer Microfilm Reader 


is.a low cost, efficie: 
jecting microfilm. Tecan bev 
‘6mm. and 3Smm. film. Academic insticu 
cious derive particular beacfic from chis 
instrament because it makes av 


acific studies of operation aad 
Ferformance. 
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Purposes of Microfilm 


"The purpose of microfilm is co make 
available at relatively low cost and with 
great convenieace in handling and scorage, 
Copies of she docimencary informacion of 
the world which would otherwise be dif 
ficule, if noe impossible, co obtain. 

Scienriscs, research workers, graduate 
scudents and librarians, cant read on micro- 
film che refererces so importanc to theic 
work, Most of the repositories of the 
world have means for producing. micto- 
film coptes of doctiments too precious or 
rare to lene 

Microfilm has an important place in the 
administration of business records, Oc- 
copying less than 5 pereene of the spsce 
originally used by the records it replaces, 
this medium reduces the cost of storing and 


196 


maintaining files of important data, Micro- 
film copies of rteplaceable correspondence, 


engineering records, formulas, contracts 
and other auch material can be stored in 
sufety dsposic vaules away from the busi 


hness premises and safe feom the hazards 
Of fire and theft, Once photographed in 
forcer, 4 file cannot be upses. Copics of 
fodividnal pares of the record can be made 
readily by standard photographic methods, 
Where duplicate file: are necessary in 
separate locations, inexpensive copies can 
be printed and made available co chor 
who must have access t0 the information 
they coneain. 

Te esancionel corpespoadenee by aim ea 
he handled by microfilm at a fraction of 
the cost for transporting paper letters 
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Scholar’s Microfilm Reader 


The Spescer Scholar's Microfliy eater 
cota a oft projection heal mont ted vpoo 
a atadaw Bee winch prota the sean 
etd ecenacoah Iie Tie prajeero heal 
ipsa mocem well designed optical pro 
on a/afeu incorpornesig aa inecperatve) 
Tong life 100 ware, 119 vote, spotlighe 
Bulb, the proper condensing syscem and = 
specially designed projecting lens The 
Ininp hotse iso well weotleted shat there 
ii ab danger of tie Heae of tbe bab dame 
aging ere tlm, The head wate ipod co 
the shadow ox wich simple sping clips 
tnd may be rorsted co projec film in ether 
Nerccal or hotizoneal azimuth a5 may Be 

Sine objective isa ell Conered ace 
peedesiny a fies aaisioricd isuige AW 
Tie diaphragms in ate obecrive permics 
a eee toEtheaisetnc oblige tate 
oinfor ofthe user, Nagalficacion is 15%, 

The testa sol near insect nea) 
tinted eo render a projected imagcof agree 
able coloeand conse and micoftii 
ening facunahmertnoee 
ours without ectlar farigue me dicen 
fore The sien ip cally replaceable whi 
sistrseree 

Toe dims Feld ie Claws Finthook 
or the Roll Film Actichmeat and moved 
Iiider the projection vpercure co showy tae 
detred page or llusraton 

‘The Gless Filnbook consises of ewo 
Tieces of glass hinged along one edge t 
eer fresrtenssiarn eae 
Jr protected from scatchang and eld fac 
Bite eal ace eee beers 

The Koll Fulm Attachment, avaiable a 
cxits con seconimodater film ox 100 foot 
feels and is umole sturdy ang easy tose 
One etupty 100 foot 35mm. Film Rest ie 


supplied with this attachment. A set of 
= ing of the proper spie- 
ing washers, a mask to fit the aperture 
plute of the Roll Film Accachment and an 
empty 160 foot 16mm, Film Reel is avail- 
able also for reading 6mm, microfilm 


im Re 


Nes 30 shingles Slo ook in Hoe 


File Kear 
Goth Rill Fal He 


ws 


40d shaning ye 


if Ral Fal Aroclnns No, 
Toad lone rll ffl 1 
mariflt ill flint echt 


1 cess for leo 


Ne Deseripica rite 
400. Spencer Microfilm Reader with one 
ate Fils book 


301 Roll Film Aesachment with one 190 
fot Film Ree! 


3402 100 Foor Film Red, Sym 


5} 100 yer is.vols, Geis Spot 
Bulb Nee 
$428 169 ware, 290 vols, Glets Spectgie 
Bil wee 


34 Tetra Sires [guckage ofa] 

3405 Glas Firs Book, 

3406 Lémm, Accesenis for use with No. 
20 falling 4 apace, Onc apertre 
frask aid ate 109 Foor Filet Ree, 


MOT 100 Foot Fins Res!—16m 


American @ Optical OPHTHALMIC 


INSTRUMENTS 


For many years, American Optical Company has pioneered in research, 
developnient, manatacrure, and refinemenc of ophthalmic instruments 
‘Today this enables AO tp farnish the professions with the finest and most 
complete line of instruments obtainable for all phases of refraction and 
otthoptic training, 


De Lire CRefeaeting, Unit—consere'y saegrared seas for sdjarciog 


insteunenes «individual pation 


REFALCTING UNIT 


OPHTHALMOMETER 


STEMEO OATHOPTOR 


LLovo CAMPINETER 


ADDITIVE PHOROPTOR 


LENSONETER 


OPERATING LAMP 


DIAGNOSTIC SET 


| = 


OPHTHALMIC 


Every AO ophehalmic instrument is de- 
signed and manufactured co meee exacting 
standards for precision and quality. Their 
Uependability is based on scientific prin- 
als, improved design, 


tsmanship, In AQ's ce 
search laboratories, scientists in many 
fields contribute conseanely t0 the attain, 


mene of greater perfection in the inser 


crials provided for use by 


sions in the preservation and cor 


rection of vision, 


Adilition Phoroptor 


comiines ecessiey reactive devices  snle convenient form, 


10 Polorwit 


Ophthalmamter Giantscope 


renaree objectively anterior corveal surface apt dee 
‘eines coenealaetigmacin 


American ® Optical ‘200 


INSTRUMENTS 


Lloyil Campirneter ty, 


sable explora 


seeal andl paracertal visual elds determines the foc sueayth and asic of any ophthalmic lene 


Optical 


in the scopeand volume 
Of the instruments offered, AO leadership is widely 
secogriized. The AO monogram on an ophthalmic 


inserament assures Full value, precision nperation, 


Cillyer. Cela Frome 


adjustable spectacle une esha eet lntee rng refacion 


trolled ophthalmic. cest 


Operating Limp 


provides powerful ard iieanv illumination for ex 
amination and operation 


= American @ Optical 


OPTICAL PERFORMANCE 


— 


Predicted on Paper 


Specialized Optical Products 


endeavor 
Quite often we can recommend an adap- mechanical design for such an instrament. 
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